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Phe Love electric conduit street railway, which las 
heen in operation for more than a year on a vons.derabl 
portion of the Rock Creek Ry., in Washington, D. © 
had a severe test during the 


Contrary 


recent heavy suoWStLOris 
to the prophec ies of many of its opponents 
the underground section of the road worked admirably 
all through the storm, while that portion of the line op 
erated by overhead wire was’ badly crippled. The streets 
were filled with suow and slush, but the 
trolley 


conduit which 
wires is well drained, and the re 
sult showed that the loss from these 


contains the 
wires by leakage 


Was much less than the loss from the overhead wires 
This is in marked contrast to the 
theories and statements put forth by Mr. Albert Stet 


son, printed in our issue of Jan. 25. 


on the same road. 


The railway Venusylvania are thus 
enumerated by Stewart, of the Department 
of Internal Affairs of that state in his last report: 
railways in operation, 261, and 16 in process of con 
struction; 124 street railways, and 196 under coustruc- 
tion or seeking authority to construct; 9 canals and 26 
telegraph or telephone companies; a total of 722 corpora 
tions in this one state of the character described. In 
view of the mass of work thus entailed Mr. Stewart 
recommends that the next legislature provide for a rail 
way bureau in his department and the appointment, of 
a chief with a salary commensurate with the high de- 
sree of efficiency required in so responsible an officer, 
He also recommends a sharper supervision of the man 
agement and equipment of these railway corporations 
with regard to the safety of employees and pussengers. 
Pennsylvania has no railway commission, as it has been 
held that the state constitution practically imposes the 
duties of such a commission upon the Secretary of In- 
ternal Affairs. It is with this decision in view thar 
Mr. Stewart properly asks for a broader organization of 
his department and the requisite authority to inspect 
und pass judgment, through experts, upon the safety 
of bridges, roads and equipments. 


corporations of 
secretary 
Steam 


A supplementary report on the use of metal ties fo: 
railway track is being prepared by Mr. E. E. 
Tratman, of New York, 


Russell 
to accompany the third edition 
of bis original report issued by the Forestry Division 
of the U. S. Department of Agriculture in 1890. The 
supplementary report will bring the information and 
statistics as nearly up to date as possible. It will deal 
also with the use of preservative processes for wooden 
ties and with the advantages of metal tie plates for 
pretecting wooden ties. While the use of metal ties is 
steadily increasing in many countries and is likely to 
increase in this country in the future, yet under our 
conditions of timber supply and railway 
the adoption of means to increase the dura 
bility of wooden ties and to enable certain inferior 


present 
finances, 
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species of timber to be successfully utilized, are more 
important subjects for immediate consideration, 
a general thing 


and as 
railway managers have not recognized 
the important economy and efficiency to be realized by 
the use of preservative processes, 
improved rail fastenings. 
original report, made in 


metal tie 
According to Mr. Tratman’s 
1890, aud reviewed in our 
of Aug. 30, 1890, and Aug. 15, 1891, the use of 
metal ties in 1889 was practically nil in the United 
States aud Canada. In the remaining countries of the 
world, there was a total railway mileage of 187,721 
tiles, of which about 25,000 miles, or 13 were laid 
with metal ties. 


plates and 


Issues 


‘The strange ideas of HDnglish locomotive builders-that 
railways must be built to carry the locomotive instead 
f the locomotive built to run on the railway have been 
igain illustrated in the case of some engines for India. 
‘“Herapath’s Railway Journal’ has the following para- 
graph, and India and Australia have had similar expe 
rience before: 


Certain new engines recently sent out for the South 
ndian Ry. were so much overwe ght that orders had to 
be issued restricting their speed over bridges to Walk 
ing pace, and the following explanation of the matter 
has been published. The maximum weight sauctioned 
by the Indian Government on a pair of meter gage lo 
colmotive engine wheels is eight tons. In IS govern 
ment sanctioned the addition of 20 locomotives to the 
South Indian Ry. Co.’s stock, and when these engines 
were constructed in Kngland, through an oversight, x 
weight of nine tons was placed on the driving wheels. 
The engines were duly received in India, and have been 
working during the last nine months. In September 
last the locomotive superintendent brought to the notice 
of the company’s agent that the maximum sanctioned 
weight on a pair of wheels had been exceeded, and ac 
cordingly the agent applied to the consulting engineer 
for railways to obtain the sanction of government to 
allow the standard weight to be increased in the case 
of these engines. The subject, which has been under 
correspondence since then, has culminated in the con 
sulting engineer for railways requesting the agent, pend 
ing the decision of government on the matter, to re 
strict the speed of these engines to walking pace aver 
virder bridges. 
A code of rules to govern architectural competit 
o be prepared by a Committee appointed by the 
Institute of Architects, consisting of Messrs 
Post, Jas. W. McLaughlin and Thos. Hasting 
eral invitation is extended to archite+ts by the 
tee to submit suggestions for its consideration 


Phe reost accident of the 


rious railway week Wis 


he derailment of an express train on the Penusyivanin 
March 6. Thre 
iously injured A faust 
und train of mail 
Central R. R. was derailed near s+ 
March 1. The coupling bet 


he front engine ran ahead and was then 


R. oR. near Columbus, ©., trainmen 
double-lheadet 
New 


arboroug! 


were ser south 
York 


and express cars on the 


ween the engines broke and 


the second engine, the shock dersiling the 


Which fell into the river. Two men were injured 
Brooklyn Elevated R. R. 


consecutive trains occurred in 


net seriously. On the 
‘ar collisions of 

on March 2. and the er 
injured. No flagmen 
further repetition of the 


igines and cars were more 


were 


or less 


back, and 
finally pre 
vented by a city fireman walking back and waving his 
red-lined overcoat. 


sent 
collisions wus 


The boiler of a freight locomotive on the Baltimore 
& Ohio R. Re. exploded at Nuzums Mills, W. Va., Feb 
2S, injuring two men. The engine was standing on a 
sidetrack, 

A trestle carrying the Mississippi River & 
near Herculaneum, 


March 1, One 


Bonne 
Terre Ry. across Swashin Creek, 
Mo., gave way under a freight train 


nan was killed and three were injured 


An electric cur ran away on the Seneca St. hill at 
Cleveland, O.. Feb. 27, and jumped the track on the 
Seneca St. bridge at the foot of the bill, 


posts of the truss. 


colliding with 
one of the Nobody was injured, 


but the front end of the car was wrecked 


‘king the Manhattan Wlevated 
York, is to solve the problem of 


Double-dec 
New 


that city. 


system 
rapid trausit in 
says Mr. Russell Sage. According to the same 
iuthority plans are completed ‘“‘by one of the most dis 
tinguished engineers in the country,”’ but no detail 
yet given gut. It is intimated that the 

two tracks, 


second story 
to be used for express service, is to have it 
own separate supports, and that the two lines of tr 

will be conipleted and substantially tied together wit 

out interfering with traffic. No date for beginning is 
mentioned, but if the scheme is carried out 
igineering work will be 


somupe inter 


esting e! necessary. 


A seheme for a Greater 
husetts Legislature, 


Boston is before 
oo r to 


the Massa 
annex all the 
a radius of 14 miles of the State 
a total pepulation of 900,000 


Towns 
within 


the eity 


House and give 


of the Brooklyn Elevated Railroad Com- 
proposing to run on a second story track across 
the Brooklyn bridge, is strongly opposed by Col. Wash 
Chief Engineer of the 
conference h Mr. ¢ (. Martin, the 
present Chief Engineer and Supe 
Roebling said that the 
unduly strain the bridge by 


The scheme 


pany, 


igton Roebling, at one time 
siete In a 
rintendent of the bridge 
track would 
presenting a much greater 


« 


Colonel proposed 


prepared 
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surface to the wind during gales, and it 
completely shut out the view from the 
foot passengers. 


would alse 
promenade f 


A complete congressional investigation of the affairs 
of the Nicaragua Canal Co., looking to government con 
trol of the canal, is called for in a bill introduced int» 
Congress by Mr. Geary, of California. The bill provides 
for a special committee of tive members of the House. 
Mr. Geary believes that the 
ill existing rights 


government should buy ou 
and build the 


The Dismal Swamp Canal, one of the 
Ways in the 


canal. 


oldest water 
country, is to be widened 
lo fro and the 


being built at the 


und deepened 
dredges for this purpose are now 
village of Deep 
north outlet of the canal. 


Creek, near the 
It is expected that the work 
of improvement will commence in May. The old stone 


n 


locks are also to be widened. 


Beds of sawdust from 40 to So ft 
trouble for the et 


for the 


deep are making 
preparing plans 


ovincial bridge 


igineers who are 


foundations for the new interpr 


over the Ottawa River in Canada Soundings shew 


that ubove these sawdust beds there are DO ft 


water. As the masonry is to extend above 40 ft. abe 
the water line very 


deep foundations and high pie 


Will be necessary It is expected, however, that plan 


Will be ready for presentation to the Dominion Parlis 


ment in about one month. 


ordinanes 
Mayo 
construction of an ete 
Market St te the 


The Philadelphia Electric Elevated Railway 
has passed the Councils and is signed by the 


rhe way is now open for the 


vated railway in that city from 


northern part of the city. 


The Nicaragua Canal question is to be taken up by 


the Senate Committee on foreign relations during this 


session, say Washington dispatches. The bill 


considered is that of Senator Morgan, already 


detail in these columns. The late Senate inquiry 


the Hawaiian controve! developed the fact that bot! 


Senators Morgan and Frye are 


anxious tu promote the 


til and their question rding Hawali showed 


they considered “ relation betweer 
ands and 


Ameri 


the opening of : eunal across Nienra 


in cont? 


Loudon & Northwestern Ry. has adopted a 
for a safety signal in place of a white light, 
has always used heretofore Phe eb 


ange will be 
eradually and notices will be issued to the 
from time to time as the change is completes 
section of the line. The Caledonian Ry. has 


ie sume change 


The trattic on the Manchester Sh 
ending Feb. 25, 


departing, The tonnage is 


amounted to 3 
period 77 vessels entered the 
rate tonnage of 91,410 tons 
Liverpool entries numbered 
nage of 772,92 46 tons, an increase of 35 ships ane 
tous over the entries for the pre¢ eding vear 
week 


ward bound Liverpool vessels for the same 


bered 67, with an aggregate of 90,245 tons 


The value of the plant of the National Water-Worl 
Co.. of Kansas City, Mo., has been fixed $2,546, 1 
Messrs. Jas. Andrews aud Robt. Moore, M. Am. So: 
b., commissioners recently appointed by the I 
Circuit Court. The works may be purchased by the city 
in accordance 
been dete 


with this appraisal, but this has not ye 
rmined. 


The work of deepen ng the barbor of Philadelphia 
now being done by American Dredging 
progressed faster than was expected 
delphia ‘‘Record.’”’ The Board of Harbor Commissivoi 
‘rs has notified Director Windrim that the Secretary of 
has authorized, after May 1, 1894, the 
» piers along the Delaware, between Moore anid 
the planus 
Etgineer Corps. ‘tte 
American Dredging Co., on Jan. 31 last. had removed 
2,955,000 cu. yds. of the 3,000,000 cu. yds. called for in 


Saves 


extensio) 


streets, out to the new pier 
by Major Raymond, U. x. 


head line on 


their contract and are four months ahead of time. Nin 
dredges have been at work all winter at Petty’s Islar 
iud five more are digging away at Smith’s and Wind 
mill islands. The ultimate object is to obtair 

front of the city 1,000 ft 


water. 


wide and hav 


rhe drainage Mexic 
of Aug. 10, 1889, oimpletion, an 


is expected the 36-mile canal and 6-n 


system for the Cit , described 
in our issue 
in 18 months 
will be 
» valley. ‘The 
ind but 15 remains 
present work practically started in 
ommission took control, and in 1887 


to be dug 
L885, 
placed a lean of 
£2.400,000 in London to be expended on this work. Mr 
Robert Guayol, M. Aim. Soe. C. E., and City Engineer 
Mexico, has had much to do with successful eng 
neering of this great work. One peculiar feature of tl 
financial part of the scheme is tt 
$120,000 per mont! 


when 


statement that tt 


deyoted to this work is raised from 


concessions for holding bull-fights in the Citv of Mex 
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THE THIRD AVENUE CABLE RAILWAY, 
NEW YORK CITY.* 
pat, 
(With inset.) 

The principal features of the track construction 

the Third Ave. cable railway have been de- 
eribed in our issues of Dec. 13 and 20, 1890, and 
Feb. 1 wl 22, 1S94, and in this issue we continue 
+} j 


escription of the work with illustrations of the 
irge deflecting sheave vaults at the power stations 


Wi the Sixth St. terminal, and of some of the 
letails of the pulley bearings and fixtures. 

Large Wheel Vaults.—The general plan of the 

irge Wheel vault at the Sixty-fifth St. power 

) st vas shown in our issue of Feb. 1, which 

‘ . ved the positions of the several deflecting 

sheaves and the routes of the eables into and out 

f the station \ number of sections of this vault 

‘ Wwhoin Fug. do on our inset sheet. This vault 

ban f ong, OO ft. wide and 20 ft. deep and 

des for eight W-t deflecting sheaves. The 

ire built of brick masonry and the floor 

f conerets Phe roof consists of brick arches 

en T-beams, whieh rest on [beam girders car 

io odattieed channel colimms., As will be no 

the columns of the elevated railway coming 

this vault are supported on brick masonry or 

rete pliers resting on the thoor of the vault. In 

lition te building these new foundations for the 


ed railway columns, considerable other re 


ction of old structures was found necessary. 


Perhaps the most important of these was the lower 
yvoofoa SO-in. water main 12 ft. below its original 
vel for distance of 450 ft. and inclosing it in 
special tunnel so that if could be inspected. ‘To 

lrain the vault a special sewer was constructed 
ding into and through Sixty-tifth St. The floor 

f the vault bas an inclination of 3 ins. to allow of 

lrainage into this sewer. 

Phe vault at Bayard St. (Pig. 2) is considerably 

st r than that at Sixty-fifth NSt., but owing to 

} we obstructions encountered and to the faet that 
, he exeavation of the vault and for the basement 
if the power station was in quicksand, the work 

Was much more difficult. In excavating for th 
sult, tis IG-in., two T2-in., and one S-in. gas 

Mains, one 2O-in. water main, an electric subway, 
’ several Gin. pneumatic tubes and a sewer were en- 
and had to be lowered without inter 


fering With their use. Several elevated 


had 


railway 


foundations also to be rebuilt. On 


recount of the quicksand these foundations had to 
be carried down 45 ft. below the street surface. 
In making the exeavation for the power station 
foundations considerable more difheulty was had 
from the quicksand, "The bottom of the exeava 


on Was 42 ft. below the street surface and below 
the water line. The method of excavating was to 
shore up the banks with heavy timbers and pump 
ie seepage Water Chis work had to be done very 
refully in order to protect the walls of the ad 
Hinge buildings from damage. 
vault at Sixth St. containing the terminal 
for the north end of the City Hall section 
! nme he south end of the middle section is shown 
no plan and elevation in Fig. 3. Beyond rebuild- 
ne the foundations of the elevated railway col 
imns no extra work of much moment had to be 
ne here. At the northern terminal vault, at 
150th St., the excavation was below high water in 
the Hlarlem River and was divided by ao large 
sewer which had to be preserved intaet. No large 
bstructions were met with at the southern termi- 
mal vault, near the Post Office, but on aecount of 
he heavy street car and vehiele traffie at this point 


the excavation was carricd on underneath a bridge 
which the traffic 


’ timbers OVE T 


street was car 
ried. This same method of excavation was adopted 
for the regular conduit construction for most of 
the distance from Chatham Square to the south- 
ern terminus, including the terminal loop. Where 
necessary, air for the support of the workmen was 
forced into the excavation by hand blowers. 


elevated railway 


Water Maips, 


rebuilding the various 


Besides 


olumn foundations, sewers, gas and 


ete at the wheel vaults. similar reconstructions 
had to be carried out at various points along the 








regular conduit) construction. Among the more 
mportant of these may be noted the rebuilding of 
*cCopyright, 18%, by Engineering News Publishing 





a nest of five large water and gas mains which 
crossed the line diagonally and continued parallel 
to it for several hundred feet at a point near Fifth 
St., on the Bowery. were all lowered, the 
and the water mains placed 
size to allow of ae- 


These 


yus mains renewed 
of sufficient 
cess for inspection. Another considerable piece of 
work the rebuilding of a number of 


sewer manholes which came directly in the line of 


in a brick subway 


new Was 


the track on the Bowery. Here the brick shaft 
was removed down to the line of the sewer and 
then a transverse yault was built of sufficient 


length to bring the manhole outside the line of the 
tracks, A shaft was then built to this vault. 
This very the exeava- 
tion Was mostly in necessitated shor- 
the Besides 


these large mains, small gas and water pipes Were 


new 
troublesome, as 
which 
construction, 


work was 
sand, 
ing up sides during 
encountered at numerous points along the line and 
had to be lowered or otherwise arranged for. 

As stated in our issue of Feb. 


gimbal 


Gimbal Bearings. 


the spiral curve pulleys are hung on 


bearings to permit of adjustment in any direction. 
Details of the upper and lower gimbal bearings for 


the curve pulleys on the Chatham Square curve 
are shown in Figs. 4 and oO. and in Fig. 6 are 
shown the details of the gimbal bearings for one 
of the G-ft. deflection sheaves at the Sixth St. 
Wheel vault. All parts of these bearings except, of 
course, the brass bushings are of steel. Fig. 7 
shows a gimbal bearing for a 15-ft. sheave, of 


which 20 are in use at the Bayard St., Sixth St. 
Sixty-tifth St. wheel vaults. These illustra- 
the construction of the gimbal bearings 
that no further description is necessary. 


and 

tious show 

so clearly 
SEWAGE 


PURIFICATION IN AMERICA 


(Continued from yp. 87.) 
Chemical Results at the Woreester Precipitation 
W orks. 


The sewage purification works at Worcester were 
built to lessen the pollution of the Blackstone River. 
which for years received the sewage of Worcester 
through Mill Brook.” The condition of this river in 
1889, a few months before the purification works 
were put in operation, was described in the Special 
the State Board of 
Examination of Water Supplies, pub 
1S90, as follows: 


‘The Blackstone is at the present time the most pol- 
luted river in Massachusetts, a result which is due for 
ihe most part, as already stated, to the sewage of the 
city of Worcester, though the pollution is increased to 
un appreciable extent by the sewage and waste dis 
charged into the stream from the many factories 
upon it and its tributaries. 

The most polluted portion of the river is within a few 
miles of and below the point where the Worcester sew 
age enters it, and particularly in the town of Millbury, 
where there are Several mill ponds which act as sSet- 
iling basins to retain foul deposits. In this portion of 


Report of Massachusetts 
Health 


lished in 


anh 


the river, and for a considerable distance below Mill- 
bury, the water is not only very offensive at times of 
low tlow, but it is stated “that it is so dirty that if 
cannot be used for making light-colored cloths, and is 
untit for use in boilers, as it causes foaming and ecorro- 
sion. The latter may be due in part to the large amount 


the iron manufacturers in Worcester, 
finds its way into the river, the water 
Worcester has, at times, an acid re- 


of acid used by 
solne of which 
of which below 
a#etlon 


The increasing pollution of the river is shown by 
Table L.. whieh gives analyses of water taken from 
the river in Millbury, below the point of sewage 

The analyses were made in 1872, 1875, 
und 1891, the latter after the purification 
had been in operation about a year, but 
were purifying only part of the sewage. The fig- 
ures are from the report of the Massachusetts State 

Board of Health for 1891. 

TABLE I.—Analyses of Water from the Blackstone 
River, made in 1872, 1875, 1881 and 1891, Showing 
the Contaminating Effect of Worcester Sewage. 

(Parts per 100,000.) 


discharge. 
iSS1 


works 


Aug. 30 
and July 24 
Nov. & July, Oct. 2, and 28, 
1872.* 1875. 1881 1891. 
lotal residue on evaporation. 6.2 8.04 13.15 28.5 
Loses on ignition... .c.c0.0-5 os. 3.55 7.5 
PiZOd TEBIGUC...0..55..25000% 5 ; 9.8 ah. 
Free ammonia............ 0.045 0.0992 0.079% 0 670 
Albuminoid ammonia.... 0.04 0.0307 0.1176 0.106 
NFEANES 3 oe Sn siccaicwed ccus is 0 92 2.4 2.85 


~“C lHected just after heavy rain 
analyses. 

Above the point where the sewage is discharged 
the river has a drainage area of about 60 sq. 
miles, 121, miles of tributary to Mill 
Brook. This brook in an ordinary year may be as 
sumed to have a natural daily flow of 12,509,000 
vallons, according to the report of the Massachu- 
Board of Health for 1890, Of cours? 


+ Average of two 


which is 


State 


setts 


the natural summer flow of the brook is much below 
this figure, but owing to the many storage ponds 
on the stream and the use of the water for manu- 
facturing purposes the summer flow is both larger 
and more uniform than it would be otherwise. 

All the sewage of Worcester is discharged into 
this stream, reaching the Blackstone River in this 
manner, but since the chemical precipitation works 
were put in operation on June 25, 1890, varying 
proportions of the combined sewage and water have 
been diverted from the brook just above its june- 
tion with the river and subjected to purification. 
From July 15 to Nov. 30, 1898, it is stated that the 
whole flow of water and sewage in Mill Brook 
Was so treated, 

The population of Worcester was 84,655 in 1890, 
having increased to that figure from 58,291 in 1880. 
The water supply is by gravity from impounding 
the headwaters of the Blackstone 
River. The average daily water consumption for 
the three years ISSS, ISS and LS90 was 4,655,000, 
1.753.080 $OT1340 the 
consumption for TS90 averaging 
habitant, S9.4 


reservoirs on 


and gallons, respectively, 
oY gallons per in 


of the taps having been metered. 


The Massachusetts State Board of Health has 
made careful studies of the Blackstone River for 
Inany years, and since the Woreester purification 
plant was put in operation special attention has 
been given to its effeet upon the siream. But the 


' panning Cnc cit ig ilgili - 
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Fig. 99. Sketch Showing 1 ocation of Worcester Pre- 
cipitation Works in 
and Mill Brook 


Re ation to Blackstone River 


success of the works can be 
the 


gaged only in part by 
for (1) 
Unul July 15, 1808, only a portion of the sewage 
Was treated; and (2) if all 


results of these studies, two reasons: 


including even 
the purified effluent. were excluded trom the river, 


seware, 


it would be some time before the stream would re 
sain its former condition, owing to the deposits of 


organic matter in’ the bed of the stream and in 
the numerous millponds along its course. This 


point will be diseussed further on. 

With these limitations in mind there may be con- 
sidered a study made by the above-named 
board during the week ending July 29, 1891. The 
yeneral plan of these studies was given in the re 
port of the board for the year 1S91, as follows: 


special 


This examination was made during «a very dry part 
of the summer of 1891 and was continued day and night 
during the week ending July 29. It included chemical 
and in many cases microscopical, examinations of 
water from the river at several points and from its 
principal tributaries; chemical examinations of sewage 
and effluent from the Worcester precipitation works, 
and measurements of the flow of the river, of sewage 
turned directly into the river and of sewage treated at 
the precipitation works. 

Special precautions were taken to obtain samples 
which would accurately represent the average charae- 
ter of the sewage, eftHuent and river water. In the case 


of the sewage one bottle was filled for chemical an- 
wholly 
12 equal 


alysis every six hours. but instead of filling it 
at one time its contents were mide up of 


March 8, 1894. 


ssn 


half-hourly collections. The number of analyses of 
sewage made during the week was 28, representing in 
all 336 portions of sewage. The same number of sam- 
ples of effluent were collected and in the same way, 
but as the amount of sewage then being treated re- 
quired six hours for its passage through the tanks the 
samples of effluent were taken six hours later than the 
corresponding samples of sewage. The samples of sew- 
age were collected from the mouth of the main sewer 


TABLE II 








Analyses of Sewage and Effluent from the 
Worcester Precipitation Vorks During the Week End- 
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Brook. During the week the flow of the Black- 
stone River, above Mill Brook, or the point where 
was 25,250,000 
gallons per day, or about twice the total flow of 
Mill Brook, water and sewage combined, and less 
than four times that part of the flow of Mill Brook 
which was discharged into the river without 
fication. This emphasizes point (1), 


it receives the Worcester sewage, 


puri 


above, since 
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succeeding points down the stream in order to 
show the improvement of the water by dilution 
The first three points are within a distance of a 
litthe over a mile. The water at the upper point 


shows some pollution from sewage and manufactur 
? 


ing refuse, but not enough to render it objectionabl 
The third 


foulest in the 


to those living near the river. 


the 


point Wits 


considered as river, although at 




















for every gallon of sewage treated more than a gal low water the river below might be more offensive 
j » 99.18 : a ; ; : 
ee Per cent lon of unpurified sewage passed into the river, and through the exposure and putrefaetion of accumu 
(Parts per 100,000.) decrease or that at a time when the works were being operated lated organic matter. The last four columns. of 
Giiee “a — —a at a rate higher than the average. Table LLL. show improvement of the water as the 
Residue on evaporation.. 92.86 52.65 43 The location of the purification works in relation dilution increases with the added drainage area and 
Dissolved ...... is<cca Sea 16.64 + 6 
Suspended............ 48.73 6.01 — 8&8 en ae cnet ae a ae serene eee —_ 
3 i iti 9 ‘ 2 —~ 5h - * : , » : y 
—_—S ee sseeees = a ge Fr: TABLE 11I.—Analvses Made During the Week Ending July 29, 1891, of the Water of the Blackstone River Above and 
Se ERentee> sacs 13.29 11.28 Eelow the Points Where the Worcester Sewage and Sewage EfNuent are Discharged. 
_ Suspended............ 15.02 1.32 > 91 (Parts per 100,000.) 
FEtOd TOBIGUG....... 6.60008. 64.55 40.05 — 38 é y 
Dissolved ............ 30.84 35.36 + 15 Worcester. Millbury. Ux Mill 
Suspended......... oes Seen 4.69 — 86 Oia eS Oa ete Mill = - = bridge ville 
Free ammonia ........... 1.2684 1.1829 — 7 Between Mill s 
Albuminoid ammonia 0.4509 0.1994 ae Above Breok Channel Below pre- Outlet of Below Dam 
Dissolved ............ 0.1510 0.1588 L £ Mill Brook and precipi- cipitation Morse’s last Calumet, Above 
Suspended, .......2... 0.2999 0.0406 — 86 . Channel, tation works. works. miil pond. dam. Woollen Co. dam 
Chlorine.............. 5.33 4.77 - i Area of watershed, square miles. ne iiea’ 64.6 70.6 83.9 145.9 258.1 
Nitrogen as nitrates .... 00575 0 0542 ~ Relative sizes of watersheds......... 0 ...... 0 00 se eee 1.0 1.09 1.3 2 26 iu 
Nitrogen as nitrites.... 0.0103 0 0562 4116 Color TUT TTT TT sete tee ee cree ee eens 0.95 0.44 0.33 0.1 0 t 0 24 O° 
Oxygen cous'md, uofil’'t’'d 4 9126 1.0583 72 Residue on evaporation.... .......... 6.94 27.86 35.89 28.5 20.6 11.07 4) 
“Filtered....... _, . « 1.5728 0.8116 ~ 48 Dissolved ......... anne aconeads 16.71 23.69 23.2 16.0 
Iron oxide (Fe,0,) 10.75 0.41 6 Suspended..... Raneiadieescccaknens . 11.13 2.2 5.3 4.6 
cima (ate. ............ 3.33 12.74 IRB Loss on ignition...............+6.. 2.58 8.37 9.55 7.5 3.8 2.59 249 
Sulphuric acid (SO,) 4.84 15. 66 6 a Rawat oh padawasdceecetuas anand a = ) : : ‘ 
Bacteria per cu. em’... .209,592 14.458 — ,. -uspended........ CO bcccccocece te teens 3.18 of 2 
es Fixed residue...... , codeewecccucca Snae 19.47 26.34 21.0 16 8 %.4s 
* The bacteriological examinations were made Sept. DUNN OEE x sccicecaca Sénednnda 11.52 17.83 18.1 13.6 
1, IShl. The number of bacteria in the sewage. as Suspended..... esccee 4. aaeuden ici ia 7.95 8A 2.9 3.2 
above given, is the average of two determinations Free ammonia....... ieadiennketns 0.0166 1). 2699 0.6233 0.607 0.501 0.2506 O.873 
nade wich samples of ordinary sewage. One sample, Albuminoid ammonia .......... 0.0489 0 1168 4. 1869 0.106 ).059 0345 rid 
collected when there was much iron in the sewage, Dissolved .........0- eee ay ... 0.0318 0.0415 0.078 9.042 028 0.0271 0163 
contained only 18,900 bacteria per cu. em. This sam- Suspended....... Cedeee en cauvacenn, SOEs 0.0753 0.1089 0.064 031 0.0074 0 0051 
ple was very much infested with molds. The number SIMMS 6 sari ii std 4c adacaeeaisiws ee 1.67, 248 — 2.85 1.7! 7 ? 
of bacteria in four samples of effluent varied froin Nitrogen as nitrates... ......... .. O.O117 9 0134 O.O1LS 0.005 O.007 0443 { ’ 
9,016 to 20,882. The gelatine plates of all of these sam- Nitrogen as nitrites............. .... 9.0001 0.0026 0.0052 “0 000) 0004 ‘ ‘ 
ples were prepared on the spot, immediately after Oxygen consumed, filtered........... 9.703 1.3241 1.7809 1.0455 0.58 0.133 42 
taking the samples. Unfiltered.... .... eSsdeeRE Vaeclea Eaton 4216 0.6606 0.503 0.47 117 27 
Iron oxide (Fe.O5)...........6 cece 0.36 4.45 3.52 $87 10 0.17 Th 
Ra ONG ho no cancceaas Steeotnaa> Ween 16 4.33 $.39 6 1.90 ii 
ibove the screens and above the point where the chem- Sulphuric acid (SO,)......... oae-t 0 80 4 39 7.62. 9.3 7.19 3.43 ‘7 
eals are mixed with the sewage, and the samples of Bacteria Per ct. Ci.” ........... 20000. . 17,700 47,5050) 16,65) 84,50 
effluent from the weir where the sewage flowed from ~ The bacteriological examinations were made Sept. 15, 1891, and the results are the average of two determinations 
the last tank. a ‘ sephdcemminenmitinaatiiimemaemnnittnies seminisibiienie . “ 
In collecting the samples from the river above and a 7 
below the precipitation works the same general plan to the brook and river, the average daily tlow of the deposition of suspended rmntt | I 
was followed as in the collection of the sewage and , , am . ; 
pe tr ee shat Sion sameten manent of Siam were each and the amount of sewage and water diverted inerease With the distanes Phi S SUS 
collected each 24 hours and they were made up of only by the main sewer from Mill Brook and either pended residue on evaporation of from P22 és 
two or three equal portions. From other points on : ; pas aes : nee Ae a Sa a ‘ A hl 1 
the river and its tributaries only one sample a day was putssead hrough or areund the work ‘ = h wr of the precipitation Wao ks boeken PD ~ Limp 
collected, but wherever it, was feasible this sample was Fig. 99 (not drawn to seale), the figures in parenthe- Milbury is due te the deposition of suspended om 
made up of from two to four equal portions. The tota es er i hyo Sie lie ae Bo pet. a had Ne re 
number of samples analyzed in connection with this ex- ses being millions of gallons. “The sketch is taken ter, as there is in this dis ce p 
amination was 156, from the report of the board for S01. crease in the dissolved residue Oxidatio 
The character of the Worcester sewage and the ‘The average results obtained by chemical precipi rates is only noticeable at the two lower st . 
purification works has been described in previous tation during the week is shown by Table I1., The slight decrease in fre iLmmonia the nme! 
numbers of this journal (Nov. 15 and 22. TSO, analyses of sewage and etHuent, and per cent. in part of the river shows “that t edu n due te 
July 2S. 1892. and Jan. 11, 1S and 25, 1894). Dur crease or decrease. dilution and decomposition is te eonsiderable ex 
ing the special study an average of GLOTO.000) gal Both the Joss on ignition and albuminoid am tent offset by the further decompos , ‘ 
lons of sewage was treated daily, and 6,000,000 tnonin shew a tetal reduction of 56 the sus vanie matter contained in the water or deposit 
gallons per day passed to the river without treat pended matter decreasing 91 on ignition and the pon the bed of the stream. 
ment The average amount of sewage treated dur dissolved. 15 while the suspended albuminoid In the reper ( ! Miss setts Boa 
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© 
ta) 
50 
Ex» ? 
® ~~ x 
b Pa a — 
= « 
r 
R3 
Sig 
E 90 
5 % 
On i j 
= -~4 
ge Ber a 
x ny wv 4 
> ¥ t= 
F 2 
© 
5 
/ 100 
~ 90 
2 
es 
sO ~ 
40 ghee = 
% i 
20 
0 4 
Oxygen Coneaumed. |t ‘ 
Y - Ava ~ epternber ™ October - 
FIG, 100. DAILY CHEMICAL RESULTS AT WORCESTER FROM JULY 19 TO NOV. 3 893, INCLUSIVE 
ing the year ending Noy. 30, 1891, was about ammonia decreased 86°, and the dissolved increased Health for ISY2 it is stat = 
3,838,000 gallons per day. The 6,010,000) gallons 3 The oxygen consumed decreased 7S for sewnge treat Worcester 1 Sets 
treated daily during the special study was really the unfiltered and 48 for the filtered samples the ineredse im popu 
more than the works could handle to the best ad- These determinations indieate the amoun of or report 
vantage. During the week in question 33.60 net ganic mutter removed and thus the degree of puri if oe aie uto account that Ub | leng 
or ” . : ‘ : , ; ers in oreest has lucreasea . 
tons of lime and 7.11 tons of sulphate of alumina fication attained population, and u i] the org : 
were used, which was at the rate of 1,600 Ibs. of Analyses of water from the Blackstone River moved from the sewage by the proces pre 
. ”» c . . é in there il ye Tho CLOvLEte 
lime and 540 of sulphate of alumina per million above Mill Brook channel, between the channel co diss harged into the river f n W s is gy ‘ 
gallons, ageimst about 1080) Ibs. of lime and the precipitation works and below the works. it the present time than it was S86 
and 90 Ibs. of sulphate of «alumina for the show the pollution caused by the sewage. Tpese Coming now to the results . . : 
whole year. The sewage at Woreester, as hus figures ure combined in Table IIT... as the first enlarged works were put fae 
heen stated, is diluted with the water of Mill ¢hree columns, with analyses of the river water at 1893. and all the sewage t 
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through the courtesy of Mr. Harrison P. Eddy, 
Superintendent of the Worcester sewers, to pre 

nt two diagrams and a table showing the degree 
attained and in addition a table of 
Blackstone River water above and be 


ft punheation 


inalvses of 
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Mareh = (89G%2. 





given for the whole period. 

since July 15, 1893. 

gives a graphic illustration of analyses made daily 
As the total volatile residue, the total albuminoid 

ammonia, and the total oxygen consumed represent the 

amount of organic matter, these only are shown 


The diagram, Fig. 100, 





ple ; in 
‘ he V Tr r1iV y res Ss > re @ at 2 > : vn ° : 
w the works, giving results before ind iter the thd Aiea. “Stae aenis tae een: Neal ie che 
enlarged works were put in operation. Fig. 100 fsiows: 
hows yraphically the chemical results of each ° Per cent. 
dawn onaration + No ) > weekly res ‘ : ; removed. 
ay peration and Fig. 101 the weekly results ‘Total volatile residue ..... rete cia yt AA eee 50.88 
Pable IV. presents the average results by months ‘Total albuminoid ammonia .................. 48.49 
ind for the whole period from July 19 to Nov. Detal OXF Gen CORBBIIOE 6% x58 sek ees ciweccasss 33.65 
‘0, juclusive. Table V. shows the analyses of river ‘The work done, as shown by these results, is very 
vater, mentioned above. The diagrams show great yood, and should fully carry out the object of the 
liversity in percentages removed, which may be plant, viz.: Not to transform sewage into potable water, 
!ABLE LV.—Averages by Months of | ralyses of Sewage and Effluent from th», Worcester Sewage Purificution 
Works, for the Period Extending from July 1910 Nov. 30, 1893, Inclusive, * 
(Parts per 100,000.) 
Residue on evaporation. Ammonia. 
See ee a ee ee tte a ge Soar rar pate RSIS a Oxygen 
Total residue. Volatile residue, Fixed residue. Albuminoid. consumed. 
t 3s ¢ st 3 s 8 
ae . Rta 2 . 2 , £2 = | ez 
@ of 48 4 Gest 3 Oe ee OF Lee SG 
Average for periods © 2G 38 2 2% 38 3 2a sk & 3 Zo 28 Fz = = 
trom: — fon y t~ fad LR = _ mM = su as nN ~ = oO 
July 19 to 31, Sewage 70.2 8:0 22.2 32:1 37.9 14:2 38.1 30.1 8.0 1.043 .622 .103 219 5.62 3.18 6.64 
Effiuent -- 09.2 6.0 3.2 160 1.5 2.5 4.2 42.5 .0.7 93 3536 8 °239 117. 3.29 2.56 6.44 
Parts removed, ... 11.0 -8§.0 19.0 16.1 4.4 11.7 — 5.1 —12.4 7.3 070 = .266— 164 102 2.34 .62 .20 
Per cent. removed. 15.67 —16.67 85.59 50.16 24.59 82.39 13.39 —41.20 91.23 6.71 42.78 40.69 46.58 41.47 19.50 2.99 
\ugust, 1893, Sewage 61.2 109 20.3 30.7 18.6 32.1 30.5 22.3 8.2 1.187 .558 .258. .300 5.90 3.24 6.49 
NN cc anaea es oe 53.9 M7 3.2 16:9 13.5 1.4 39 37.2 1.8 1.083 .333 .264 .069 3.70 3.42 6.49 
Parts removed..... 7.3 -9.8 17.1 15.8 5.1 10.7 —-85 —14.9 6.4 054 .225 —.06 21:59 —.18 0.00 
Per cent. removed. 11.92 —19.33 84.24 51.47 27.42 84.43 27.87 66.82 78.05 4.75 40.33 —2.32 77.00 37.28 —5.56 0.00 
Sep!.. 1893, Sewage.. 62.1 43.4 18.7 2.3 17.0 12.3 32.8 26.4 6.4 1.488 .522 2.47 275 «(5.11 3.15 6.16 
Eftuent. .- 4.0 51.7 23 08.6 13:35 1.1 3.4 38.2 1.2 1.426 .250 204 046 3.33 3.03 6.01 
Parts removed.... 8.1 —8.3 16.4 14.7 3.5 11.2 6.6 11.8 32 062 .272 .043 .220..1.98 12 15 
Per cent. removed. 13.04 —19.13 87.70 50.17 20.59 91.05—20.12 —44.70 81.25 4.17 52.11 17.42 83 28 34.83 3.81 23 
October, 1893, Sewage 67.7 464 213 28.7 16.6 12.1 39.0 29.8 9.2 1.584 576 = .279 2974.96 2.69 5.57 
Etthuent se 54.0 6 2d 233-12. 0.8 40:7 | 1.6 1.504 288) «6.214.074 «3.37 3.13 6.31 
Parts removed... . 13.7 —5.2 18.9 15.4 4.1 U3 -—1.7 -—9.3 76 080 =.288 065 223 1.59 —44 —.74 
Per cent. removed. 20.21 —11.20 88.74 53.65 24.70 93.40 —4.36 —31.21 82.60 5.03 50.00 33,30 75.08 32.06 —16.36 —13.30 
Nov.. 1893, Sewage... 57.5 4.7 216.8 22.8 13.1 9.7 34.6 23.6 6.0 1.548 .450 220 «=.230) «4.49 2.14 5.69 
Effluent Lissa ee 50.0 1.4 12.1 11.5 0.6 939.3 38.5 0.8 1.165 .196 .155 O41 3.49 3.30 0.7 
Paris removed. 6.1 8.3 14.4 10.7 1.6 9.1 —4.7 9.9 52 063 .254 =. 065 '89 1.00 —1.16 — zg 
Per cent. removed, 10.69 —19.91 91.11 46.93 12.21 93.80—13.58 —34.61 86.67 5.36 56.44 29.54 82.19 22.27 —54.20 —4.9 
Jy 19to Nov. 30,Se’ge 62.8 3.5 19.3 2365 HSB 4.5 277.0 7.5 1.335 53h .266 270 5AT 2.85 6.05 
Effluent oe 53.9 S15 2.4 BA WS 1.4 @¢ a7 f2 t2465 276 = .z13( 068 3.43 315 6.45 
Paris removed. .. 8.9 8.0 16.9 13.4 3.7. 10.7 5.5 M.s. 66.2 070 . 260 053 207 «1.74 - 30 lg 
Per cent. removed, 14.18 —18.40 &7.56 50.88 22.43 99.67 15.91 13.33 82.66 5.01 48.49 j39.88 76.67 33 65 —10.53 2 92 


* Each day’s analysis based on a sample made up of 24 equal portions, taken bourly. 





counted for in various ways, chiefly by possible 
iriations in use of chemicals and manipulation 
ind by the faet that in the daily diagram, Fig. 100, 


he sewage and effluent may not have been always 
trictly comparable, owing to the difficulties in 


volved in securing samples that correspond and to 


he fact that the samples were always the same 


) amount. We are informed that a change in this 


particular has been or is to be made so that the 


amples will be proportioned to the flow. 


but to abate and finally terminate a nuisance to neigh- 
boring villages along the Blackstone River. 

Table V. shows the condition of the Blackstone River 
above and below the purification works. The object 
of these analyses is to find out exactly what is taking 
place in the river; whether it is being benefited by the 
treatment of the sewage. These analyses would ap- 
pear to indicate that the work of complete purification 
left the river in worse condition than when only 
3.40,000 gallons were treated daily. This, however, 
would contrary reason, when the 2.360 tons of 


he to 


<< CCC 


TABLE V. 


Average Analyses of Water of Blackstone River Above and Below Worcester Sewage Purification Works 


Made During 1893." 


(Parts per 





Residue on evaporation. 


100,000.) 


— - —- -_—_——~ Ammonia. 
Total Volatile -——-——'--———~ Oxygen 
residue. residue. Albuminoid. consumed. 
a ee (ee eos eee eee eee ok 
; : . eee 3 7; “4 ® Kemarks. 
.s 3 , 3 8 . 8 B&B FE SE 
SEasaek 2 seat & Euseue.e 2 5 
“ample collected Average for period 3 2% 22 6 £% 32 2 = 2s 22 ¢= S £ 
at: from: = & nm~ &=& ABA QO~ & & & Li = “Re 6S 
Washburn & Moen’'s 
Pond a .. Feb. 3 to July 13 7.3 60 1.3 2.8 2.4 0.4 .058 .039 .030 .009 .83 .65 .88 One mile above 
: July 20“ Dec. 1 9.7 84 1.3 5.1 4.2 1.0 .075 .052 .U87 .015 1.21 .98 1.13 works. 
: a Feb.3 * Dec. 1 8.5 7.2 1.3 40 33 0.7 .067 .017 .034 .0.3 1.03 .8 1.01 
femporary Bridge... Feb.3 “ July 13 20.3 17.5 2.8 8.0 6.8 1.2 .242 .122 .092 .030 1.60 1.15 2.31 900 ft. above 
2 a July 20‘** Dec. 1 23.2 20.6 2.6 9.8 9.0 0.8 .166 .085 .058 .027 1.40 LIL 1.38 works. 
vii Feb.3 “ Dec. 1 271.9 19.2 2.7 9.0 8.0 1.0 .202 .103 .074 .029 1.51 1.13 1.82 
Blackstone River... Feb. 3 “ July 13 21.7 18.7 30 7.9 6.4 1.5 .292 .156 .J07 .049 1.74 1.32 2.43 1,500 ft. below 
J ** 1... July 20°* Dec. 1 40.7 35.0 5.7 14.2 12.1 2.1 .7C6 .377 .273 .104 2 41 195 3.66 works. 
5 ... Feb. 3 “* Dec. 1 32.3 27.8 4.5 11.4 9.6 1.8 .528 .282 .202 .080 2.12 1.68 3.13 
Morse Pondt Feb.3 “ July 13 18.9 16.3 2.6 6.0 4.8 1.2 .26t 126 .095 .031 1.50 1.:6 2.46 Three miles be- 
Pe - . July 20* Dec. 1 27.8 258 2.0 8.6 7.7 0.9 .643 .211 .158 .053 1.37 1.20 2.80 low works. 
: ; . Feb.3 “* Dec. 1 24.0 21.7 2.3 7.5 6.4 1.1 .980 .175 .131 .044 1.43 1 14 2.65 
Aldrich Pondt.. . Feb. 3 “ July 13 15.4 13.4 2.0 5.3) 4.6 0.7 .237 .086 .066 .020 0.96 0.63 2.24 Five miles below 
, 5 eeaeen July 20 * Dec. 1 24.9 23.3 1.6 7.2 6.5 0.7 .610 .172 .137 .035 1.18 1.06 3.45 wores. 
Feb. 3 * Dec. 1 209 19.0 1.9 6.4 57 0.7 £450 .135 .107 .028 1 09 0.88 2.93 


These analyses were made from single 











Che comment of Mr. Eddy in the tables and 
lagrams, and some interesting remarks regarding 
of the river, as given in his report 
the year ending Nov. 30, 1893, is as follows, 
the table and diagram having 
han 


the eondition 
fer 
numbers been 


It will noticed from Table IV. that the sewige 
with is remarkably strong, considering that about 
of it is water coming directly from North Pond. 
ilso interesting to note that the effluent contains 
mily 2ly parts per 100,000 of matter in suspension, and 
hat of this only 1.1 parts are organic matter. Thus, 

treatment, the organic, suspended matter has been 
te the extent of 90.76 The total dissolved 
id the total and dissolved fixed residue are 
egative results, undoubtedly due to the large quantity 


be 
dealt 
alf 
Ir is 


hey 
roved 


esicdvne 


f lime retained in solution in the effluent. From Table 
IV. the result of the treatment of the sewage since July 
ih can be followed by months, and the averages are 





samples taken once every week. 


+t Taken from outlets of ponds. 





impurity removed in form of sludge is considered. How, 
then, 


ean the increased amount of organic matter 
since July 15 be accounted for? A partial explana- 
tion is found in the faet that the water in the river 


was lower than it was before that date, consequently 
the proportion of impurity was greater. In order, 
to fully understand this condition it is ne- 
to interpret what is going on in the river. 
When crude sewage was turned directly into the river 
it was heavily laden with organic and inorganic mat- 
ter, both in solution and in suspension. The water of 
the at once began dissolve what it could 
of this suspended matter and what was still left un- 


however, 


cessary 


stream to 


dissolved formed a heavy precipitate, which gradually 
settled to the bottom, forming layers of sewage mud. 
decomposing and giving 
off large volumes of gas into the surrounding atmos- 
This gas is largely the cause of objection to 
sewage-liden streams and is only held back by the 
check on decomposition imposed by winter weather 


This matter was continually 


phere, 


and the annual freshets which carry along these sludge 
deposits. When the river is full of the heavy sewage 
precipitate and has expended its power of dissolving 
impurity upon the crude sewage, there is little chance 
for the mud in the bed and on the banks of the stream 
to be carried along or dissolved; the heavy settling 
precipitate tends rather to hold down what is already 
there. On the other hand, after the sewage has been 
treated, there is scarcely anything in suspension, se 
that there is no tendency toward settlement and 
nothing to prevent the lighter particles of mud stirred 
up by the passing current from rising and being car- 
ried along downstream. Further, the river water, 
which before had taken into solution the raw sewage 
matter, is now free to act on the deposit 
banks and on the bottom of the river. 
This purification of the stream is constantly going on 
and this solution of impurity and the rise of the 
lighter sludge particles from the bottom account for 
the apparently unsatisfactory condition of the river as 
shown by the analyses. This action is of very great 
benefit as through it and by the help of the annual 
spring freshets, the river is being cleaned out and until 
it is so cleaned the neighboring towns will not be free 


along the 
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Fig. 101. Average Weekly Chemical Results at 


Worcester from July 19 to Nov. 30, 1893 


from disagreeable odors. Thus. while figures “would 
appear to be discouraging, really the work done should 
he exceedingly satisfactory. How long it will be before 
the river bed is sufficiently purified so that compara- 
tively little odor will from mat 
ter of conjecture only, but, by present indications, it 
would appear to be a matter of a very few years. It 
is very necessary, however, that all the sewage should 
be thoroughly treated, that the 
diminish, rather than increase. 


arise its banks is a 


accumulations may 


Just below the results during the special study 
in July, 1891, are compared with those in’ Tab'e 
IV.. the of total ignition, : | 
buminoid ammonia and oxygen consumed being 
tuken the purpose. for 
the last 18 days in July and for the whole period 
from July 19 Nov. 30 are taken. The 
centages of reduction are as follows: 


pereentages loss or 


for For 1898 the ‘average 


to per 


Week ending 
July 29, 1891. 


July ly to 


j July 19 to 
31, 189%, 


Nov. 30, 1895 


Loss on ignition.......... at AO 5l 
Albuminoid ammonia.... 56 43 18 
Oxygen consumed,.... .. 78 41 34 


eet tt CE CTT 


March &, 1894. 
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The amount of chemicals per million gallons used 
during the special study of IS9L was given above 
and was much higher than the average for the 
fiseal year IS91. The chemicals used during the 
periods in IS95 named just above are not given. 
For the whole fiseal year T8953 a little more lime 
was used than in IS91, but no sulphate of alumina. 
From the above percentages it appears that of the 
total organic matter not quite half has been re 
moved since the new works were pul in operation. 
If we turn to the suspended organie matter, which 
hy deposition and subsequent putrefaction has given 
so omuch trouble along the river below Worcester. 
the results are much berter, as will be seen by r 
ferring to suspended volutile residue and suspended 
‘lbuminoid ammonia, in Table PV. Of all the sus 
pended matter in the sewage ST.56 0 was removed 
during the whole period covered by Table PV... or 
from July 19 te Now, 3a, 

In our issue of Feb. 1. TS94, some results with 
chemical precipitation at Chautauqua, No Yo wer 
viven., showing ao reduetion of S4 of loss on ig 
nition and 77 of albumiinoid saamionia, bur ody 
SO oof all matter in suspension. The Chiautandgua 
figures are hardly comparable with those at Wor 
eester, since the Chautauqua analyses were of a 
single sample of sewage much stronger than the 
average of the Worcester samples and about twies 
vsomuch lime was being used at Chautauqua when 
the sninple was taken than the average for the 
tiscalyoaural’ Worcester, 15 against 8.6 grains per mil 


lien gallons. and in addition 244 grains of sulphate of 


Auminaand §y grainof copperas were used. Moreover 


since the enlarged works were put in operation 
at Worcester the daily amount of sewage treated 
has probably been nearly, if not quite, TO) titnes 
that at Chautauqual Phe datter pliant is operates 
only during the sumer season said the svwerage re 
sults obtained during its first wear TS&3. are un 
Known, bur in PS84 there is promise that) e:arefu 
studies will be made. 

The Worcester pliant is mow by far the largest 
sewage purification plant in this country and is 
well equipped in every way, excepting for studue 
disposal, Fortunately. its mmamagement is in sueh 
hands. its operution se selentifieally condueted ane 
ts results se carefully ascertained and recorded 
that it may be confidently expected to eontribure 
lnrgely to the fast growing body of knowledge re 


sarding sewage purification in Amerien. 


RECENT TYPES OF STREET CAR 
FENDERS. 
“For every evil under the sun 
There is a remedy or there is mene 
If there be one, try and tind it: 
If there be none, never mind it.’ 

So runs the old nursery jingle, and one whe 
views the work of inventors as recorded in the 
pages of the “Patent Office Gazette” must in 
evitably reach the conclusion that they at leart 
have given good heed to Mother Goose's instrue- 
tion. The street car fender question is an excel 
lent example of the readiness of American in 
ventors to seize on every new want which modern 
progress develops and devise means of meeting it. 
The past three or four years have witnessed the 
substitution of electric traction for animal power 
on the great bulk of city street car lines of the 
country. The patient horses jogged along at oa 
speed of G to S imiles per hour. When eleetric 
curs running at speeds of 10. 12 and even in some 
cuses TS or 20 miles per hour were substituted, a 
erent inerease of fatalities was inevitable: and 
it is these fatalities whieh are by the pub 
lic ascribed to “the deadly trolley.” Hundreds ot 
inventors have endeavored to selvwe the ditheutt 
problem: How can a street car run down a per 
son on the track without either killing him or do 
ing him serious bodily injury’ When the Massa 
chusetts) Railroad Commission experimented with 
fenders in) TSOQ. uearly ao score of fenders were 
examined or tried. In IS82, when the Commission 
appointed to select a fender for the West End 
Street Ry. undertook its work, no less than 211 
fenders were submitted to it for examination. The 
erop has been increasing since at a great rate, and 
we may note as an indication of this the fact that 
more patents were granted for car fenders in the 
tirst six months of 1898 than in the two years 1891 
and 1892. 

It is fair to say, gnoreover, that among this mul- 


titnde of devices some of those which have been 
recently developed uppear tO poSSess Very = Cor- 
siderable merit and to be superior to the best which 
were developed at the time the West End commis- 
sion made its report in IS82 (Mng. News, Oc, 
27, 1882). 

All, or nearly all, street car fenders may be 
divided into two classes or types, viz.: (1) Wheel 
suards placed in front of the wheels or trucks 
and underneath the car; and (2) projecting plat 
form fenders in front of the ear. ; 

The chief ditheulty in designing «a successful 
fender for the front of ihe car has been the faet 
that the oscillation of the car body and the un 
evenness of the street surface between the rails 
necessitate placing the fender so high above the 
rails to prevent it from striking the yround that 
it will pass over or crush down small children or 
persons Who have fallen on the track. Especial 
stress Was laid on this matter in the report of the 
ISM2) ap 
pointed by the Massachusetts Legislature te in 


special comiunission (hing. News, Oet. 27, 
vestigate the question of fenders for street cars 
The fender finally recommended by that > comuuis 
sion Was a horizontal platform fender projeeting 
in front of the ear about a foot abowe the track. 
supplemented by oa fender in front of the track, 
operited byw the motorman. 

Only a very few cities having cable or electric 
ear lines have any ordinance or regulation requir 
ing the nse of guards or fenders on the cars. "The 
street railway companies are left free to use such 
forms of fender or guard as they please or none 





ENo.NEws. 


n 
re 


The Worcester Fende , Worcester & Shrews- 
bury Ry ft. C. Rice, Inventor. 


at all. Aeceording to the Washington “Evening 
Star,” a cireular letter sent to a large number of 
towns and cities by the distriet commissioners 
brought out the fact that only in a few cities was 
anything used as yet except a rigid wooden fender, 
usually a straight bar or a V-shaped frame, placed 
in front of the trueks, at a height of from 3 ins. 
te S ins. from the track. As is well known, these 
are of little practical value, sinee they are se high 
above the rails that a person’s arm or leg will 
vet underneath the wheels even if the body is pre 
vented from doing se. Comparatively few cities 
appear to have had any experienee with platform 
fenders, bevend the trial of three or fonr forms 
hy some of the street railway companies 

In the accompanying sketches are shown the gen 
eral appearance and construction of a number of 
wheel guards and fenders which have worked 
miore oor Jess satisfactorily in practice. These in 
elude both rigid and flexible platform fenders and 
n tlexible wheel guard. 

In Fig. 1 is shown the Woreester street car 
fender and guard, which is used on the Worcester 
& Shrewsbury Ry. This fender consists of 2 
steel wire net eradle reaching down and forward 
from the ends of the sills and upward by a reversed 
curve to cover that portion of the ear front agaimst 
which a person might strike with foree enough to 
enuse serious injury. The front edge of the lower 
portion is a sheet metal strip 5 ins. wide covered 
with rubber, which also projects & ins. from = the 
edge of the metal. When lowered into position for 
operation the edge of this rubber is from 4 in. to 


*, in. above the pavement. The upper and lower 
portions of the wire cradle are hinged together, as 
clearly shown in the eut. 

To the outer edge of the fender is attached a 
chain which passes up over the front dasher and 
then down to a lever at the feet of the driver. 
This chain is provided with a yoke which can be 
released by the lever. In ordinary operation the 
chain holds the edge of the fender about 3° ins. 
wbove the pavement, but when danger oecurs it is 
released by the lever at the driver's feet and the 





Fig. 2. The Robrrs Life Guard, William-port 
Passenger Ry. Co 


feneler falls to its lower position. a im. or 
thove the pavement. At this position, it may be 
stated. the fender rests upom feu rolls which run 
on the pavement. When the fender is at the rear 
ef the ear the lower part is folded tight) against 
the upper guard and oeenpies bur littl: space 
As stated before. this fender used upon the 
Worcester & Shrewsbury Ry. so far as we ean 
lenin. With sueeess. Tn experiments made on the 
Foster St. Electric Ry. of Worcester, Mass.. with 
the ears at high speeds. this femder is stated to have 
picked up two dummies, one O ft, long and the 
other 2 ft. long. over GO times without tearing the 
clothing. The manufacturers are To . Rice & 
('o.. of Worcester, Mass 
Fig. 2 shows another platform fender manufac 
tured by the Robins Life Guard & Mfg. Co.. of 
Philadelphia, Pa. and known as the Robins life 
sunard. This fender consists of an iron frame bolted 
te the under part of the ear body and extending 
in front of the ear 3S ft. 6 ins. The frame is made 
of gas pipe, hinged so that it ean be folded up 
against the dashboard, occupying a space of only 
1) ins. To the frame a wire netting extending up 
in front of the dashboard is attached by springs. 
This netting is 6 ins. above the track. Across the 
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The Pfinost Fende Nest End St. S 


front end oof the fender there is an elastie 


steel 
frame covered with a rubber tube 5 ins. in diam 
eter, Which is attached to the fender frame by two 
short springs, making a very elastic buffer. A see 
ond rubber tube is attached to the bottom netting 
S ips. from the front end of the fender. This see 
ond tube bas a spring-controlled, rearward move- 


ment and is intended simply as a guard te pre 








son from falling out of the fender, after 
aught up. The side chains also aid 

x the person from falling out sidewise. 
iivantages claimed for this guard are 
Kes i cushioned blow, absolutely pre- 
erson from falling out and is easily at 
occupies litthe space when folded. It 


extensive experiments have been 


th with dummies and living persons and 
wlways picked them up and carried 


y sulely 
Piingst fender, shown in Fig. 3, has been 
by the West End Street Ry. Co., of Bos 
i the Brooklyn City R. R., of Brook- 
\ nd is practically the form of fender 


hy the Massachusetts commission, be- 





he Euphrat Fender Broadway Cable Ry. 


sted. This fender is in the form of a table 
wrought iron, with a floor of latticed 
ch is mounted under the that it 
ended parallel to the plane of the track 
pushed back underneath the 
The height of this 


ear so 


ne Car, or 


mse, 





FIG, ¢ 
hove the track and its rigidity would seem 
hief objection; and unless a good wheel 
sed in addition, there would be danger to 


ng on the track of being rolled under 
rand wheels. In its construction and ap 
the fender is commendably 

shown in Fig. 4 is being experimented 

© Broadway cable ears in New York 

1 is known as the Euphrat fender. It is 
in two styles. As tried on the Broad- 

he fender is left down all the time, clear 
mind by about 3 ins. When an object 
the fender it springs down and almost 
sround, the weight being carried on 
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little wheels. The other style is of the same form, 
the only difference being that it is held up 


under the platform, and released by the motorman 


close 


pressing a treadle or by a person striking the lower 
the dashboard. The frame of the 
is of spring steel and the netting of wire. 


edge of 


fender 


The Crawford patent automatic wheel guard, as 


shown in Fig. 5, has been adopted by the Pitts- 
burg & Duquesne Traction Co. on its cable and elec 
tric lines and is a good example of the flexible 


Wheel guard, 
ble of upward, rearward and swinging backward 
movements, allowing it 


As will be seen the toe plank is capa- 


to ride over any ordinary 
while a 
be pushed along in front of it 


immovable obstruction movable body will 
by the stiffness of 
The toe plank can run very close to 
This guard can be used alone or in 
conjunction with a platform fender, two forms of 
which are manufactured by the R. A. 
Mfg. Co., of Pittsburg, Pa. 

The fender shown in Figs. 6 and 7 is a recent in 
vention of Mr. Samuel A. Darrach, of Newark, 
N. J. It was publiely tested on a car of the Con 
solidated Traction Co., at Roseville, N. J., on Feb. 
16 and and is 
have worked with remarkable perfection. 


the springs. 


the ground. 


Crawford 


Feb. 23 on live ‘‘victims,”’ said to 


As seen 


by the cuts, the fender consists of a cradle of light 


steel springs suspended from a gas pipe cross-bar 


hinged to the front of the car. When the car 
strikes a man standing he is tripped up and falls 


into the cradle. In 


case of a man falling on the 
track, however, or a child sitting there, the front 


fender will ride them and in doing so the 


scoop frame attached to the truck is dropped auto- 
matically 


over 


to the rail and scoops up the victim un 
The front edge of the fender attached to 
the ear body is padded, and wooden wheels below 


injured. 


it ride easily over an obstruction or prevent 
fender from catching when the ear 
The total the 
oO.) lbs. 


fenders 


the 
body oscillates 
severely. 
to be but 

The six 
of the different 


promise of suecess, 


weight of fender is) said 


illustrated cover practically all 


types which appear to have most 


They may be roughly divided 
A rigid platform fender projecting hori- 
zontally in front height of from 8 


above the tracks and supplemented by 


into: (1) 
of the ear ata 
ins. to 1 ft 


2 Wheel guard operated by the motorman or one 
running close to the ground, as the Crawford guard 
(Fig. 5): (2) a flexible scoop fender operated by 
the motorman, like the Worcester fender (Fig. 1): 
(3) a flexible scoop fender running 2 or 3 ins. above 
the tracks like the Robbins (Fig. 2), or one form of 
Euphrat (Fig. 4); (4) a 
gnard like the Crawford and (5) a com- 
bined flexible scoop and automatie wheel guard like 
the Darrach. 


the simple flexible wheel 


(vig. 5); 


Certainly ehough has been learned from examina- 
tion and test of these various fenders to make it 
pretty clear that stand much better 
chance of saving life or limb when run into by a car 
if it were equipped with any one of these various 


one would 


Striking a Man When He's 
THE DARRACH FENDER, CONSOLIDATED TRACTION CO., NEWARK, N. J. 
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devices. At the same time it is to 
that no form of fender has been, or 


which 


be remembered 
can be, devised 
the risk of in- 
car running at 
the ordinary full speed of electric cars. It is to be 
that the equipment of with improved 
fenders forward with all speed. At the 
sume time it is to be hoped that the present great 


will do more than mitigate 
jury when a person is struck by a 
hoped cars 


may go 





Fig, 5. The Crawford Automatic Wheel Guard 


Pittsburg & Ducuesne Traction C 
interest in fenders may not cause railway managers 
that 


use of 


the 
promoted by 


to lose sight of 


fact safety can also be 
the improved brakes, 


which will stop the car before collision occurs. 


vreatly 


TEST OF A DREDGE FOR THE MISSIS 
SIPPI RIVER COMMISSION. 

A powerful self-propelling suction dredge has re- 

cently been built) for the Mississippi River Com- 


inission (Fourth Distriet) and a test of its efficiency 





Down, 


was made on Jan. 29. 


The contract requirements 


were in part as follows: 


Practical capacity to be not less than 300 cu. yds. of 
solid matter per hour, when discharging over a bar o1 


bank not less than 10 ft. above water surface, and 
with the point of discharge not less than 300 ft. dis 
tant. The dredge must be capable of working effect 
ively in stiff clay and sand, and must be capable of 
cutting its own way through a solid bank above water 


It must be able to work in all depths down to 30 ft., 
und to discharge the material on either side, to a dis- 
tance of 1,000 ft., and over a bank 35 ft. high above 
bottom of cut. It must admit of easy and rapid han- 
dling in a narrow channel in shoal water and in a 
rapid current. 


The dredge was built on the Ohio River and pro 
ceeded to its destination in under its 
making a miles per 


Louisiana 


own steam, speed of seven 
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hour, tow ing 


11 The test for capacity 
took place on Jan. 29, under supervision of Capt. 
John Millis, representing the government, and Mr. 
A. W. M. Am. E., representing 
the builders, volume discharge was meas- 
ured the watertight 
scow, suitable sluices 


pontoons. 


Robinson, 

The 
diverting stream 
flat fitted with 
Samples of the discharge were taken in 


Soc. C 
of 
bins 


by into 


pon a large 


und gates, 
this way for periods of 30 seconds every half hour 
the test. At of the test the 
of the bins to settle undis 


for 40° hours, contents were 


during the conclusion 
allowed 


the 


coltents 


were 
turbed and 
‘The 


residue measured. 


accu 
off 
was found 
solid 


measured 


water then drawn 
This residue 
mud and 


therefore 


rately measured was 


and the 


to consist of semi-fluid on top mia 


terial im the bottom, and was 


with results 


























separately, as follows: 
Duration of measured trial...... 3 hours 
Fotal time pumping into scov 6 minutes 
Potal measured volume ie aeee we 70.76 cu. yds 
Volume of residue after settling 40 hours 3SS.37 cu. yds 
Percentage, residue total volume D4 
Rate of discharge of residue per hour... 777 cu. yds 
Volume of semi-fluid mud drawn off after 

CP MENG cates ewedeud urea et accuenwaace cu. yds 
Volume of solid matter left........ 22 cu. yds. 
Semi-fluid mud reduced to solid material 9.82 cu. yds. 
Total solid material discharged in 3 mins. 31.82 cu. yds 
1’« ‘ ge of above to total volume - oa) 
Rate of discharge of solid material per 

OE vewavdun 7 ’ éeesétavace Ge Ch: FOR 


100 ft. wide and 14 


was making a cut 


ft. deep, discharging 10 ft. 6 ins. above the water 
aut the prese ribed distance, and the result, shown 
tbove, was more than double the guarantee. We 
ire informed that this large output was obtained 
steadily, and that no attempt was made to sort 


fed 


by a 


The 


continuously 


muterial material is and 


excavated 
the pump 
head of improved form, so that 


uniformly and to 


cutter 


steel 


pump and pipe is always worked up to its maxi 


percentace of solid 


The 


mum Carrying cap and the 


icity, 


perfect control. dredge wis 


built by the Bucyrus Steam Shovel & Dredge Co., 
f South Milwaukee, Wis... from the designs of 
Robinson, M. Am. Soe. C K.. the com 


Mir. Ax: WW 


hit 


pany s Chiet engineer. 


DISTRIBUTION FOR HIGH-SPEED 
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| Way oper 
is to the greatest amount of paying load w 
east Oo for motive power, and, for this reason 
veig | iu v pacit oft oOcomotives Huve 
4 seul e past few years to sueh proportions 
v thoughtf men Cconsice loubtful whethe 
eir s rnd mber of parts can be still further ir 
reased with econom When we consider what a Tfar- 
er ease in weight, dimension, number of parts 
nd hauling powe if the latest designs of locomotives, 
mid thre mseque ease in the length of trains 
neans in the way of increased expenditures on tracks 
dges, yards, sidings, roundhouses, turntables, and fi 
umerous othe lire ons the increased difficulties 
ending a farther inere 1 the length of our pres 
“1 s, it is apparent it the doubters have good 
und for argument e force of which is more es 
pecially fe in those sections where land and taxes are 
ul d will be more and more convincing as the coun 
“ nes more iickly settled and values rise. So 
ti e meaus used to lessen the cost for motive powe! 
s, generally, been an increase in the weight of loco- 
es 4 | e consideration will show that an In 
ease in speed will accomplish the result sought, viz., 
educe ‘ imber of engines necessary to handle the 
tl ‘ s a growing conviction in Europe that 
e econolmM ebgth of trair as been reached, and 
ere erefol movement yward increasing the 
speed. in s country the Empire State Express, Penn 
<vIN I ed, Exposition Flyer and a number of 
imted tra Ww t there S a market for hg 
| j rf Ss pape s to d attention to the 
byj f prope Listribution f steam for high 
ene ne ny sp il desig r type of motive 
valve gear, 1} » impo nt facts which should be 
ery mind lesigning or ering valve for 
whi spe s Unless ‘ ar expressly stated 
ds used were ken when the throttle was wide opet 
1 from ¢ Bb. & @). engines w e same apparatus 
1 by e samme ope I 
\ brief discussion of the compound locomotive is ap 
pended, bu e paper proper is confined to the consid 
‘ , of single expansion iocomotives 
ie < High speeds demand a greater steaming Ca 
peeeney il sioW speeds More trouble is experienced 


making i-speed engines steam properly, and, there 


ad before the Western 


meeting 


ydensed fi 
Railway Club 


* Col mn paper re 


itethe February 


fore, more heating surface and larger boilers are re 
If a certain amount of required 


make an average speed of 30 miles an hour, and assum 


quired. steam to 


is 


ing for the present that it requires no greater tractive 
force to keep a train moving 60 miles an hour than 30 
it is evident that the engine moving at the rate of 60 
miles per hour uses just twice as much steam in a given 
time as it would if going at 30 miles. It is therefor: 
ertain the boiler of the faster engine must supply 





i 
steam at least twice as rapidly as :hat of the slower one 
If further it 


tive force to maintain the higher speed, it 


we consider that requires a greater trac 


s plain that 


engine 














the high-speed will use More than twice the 
Ineunt of steam necessary for the slower engine. Hence 
he necessity for large boilers and heating surface fo 
high-speed locomotives 
Balanced Valves The mportance of having slick 
Valves properly balanced is generally understood in 
United States. Mr. Philip Wallis, in 1SS86, whe 
eer of Tests for the C., B. & Q. R. R., report 
while 6 HP. was required to work unbalanced valves 
1) miles per hour for the balanced valves 2.2 HP. only 
Wits necessary 
of Speed on Average Cylinder Pressure As 

sumé@ that a locomotive has a train in motion, the re 
verse lever is placed in the running notch, and the t1 

s level, by what is the maximum speed lim‘ ted? 
resistance of the tr and the load increase ind the 
power of the locomotive decreases with ereasing speed 
ll the resistance and power are equal when e speed 
wcomes uniform. The power of the engine depends 0 
the average pressure in the cylinders. Even though({ the 
ut-off and boiler pressure remain the same, this press 
ire de eases as the speed Increases because of Lie 
isle jiston speed and more rapid valve travel the 
Stean <a shorter time in which to enter the ey 


4 . 
G0 4x : 
. 1 Bovrier fressure 
6 . 


~ . - Engine /45, 66" Drivers 
44 Miles perhour. 54/bs. Mt. £ P 
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* a 
F Fffect of Drivers in Incre Nea 
» Pressure. 
lers at the higher speed. The following table. prepared 
from indicator ecards taken from a locomotive at vary 
ing speeds, shows the decrease of average pressure will 
reasing sper d 
AV press pre 
sq. in 
Card Miles Ca 
No per H'r ited 
17 44) 7 
1S | 1H 
21 1 6 
i” hed 44.7 
vo 4 B.S 
pi nT $1.6 
ae> i) 39.5 
~4 oH bape 
rhe column ‘“‘average pressure ileulated’’ was fig 
ured on the assumption hat he mean effective 
pressure would decrease in the same itlo bat thre 
speed increased, The actual and calculated pressures 
igree closely, showing the average pressure de 
creases in proportion as the speed increases, at least 
it speeds above 40 miles an hour. The main difference 
lies in the higher steam line at the lower speeds, and 
onsequent higher expansion line, showing that more 

















steam entered the cylinder. ‘The back pressure and com 
pression lines agree quite for all the ards 
though they are sligh iN Te r the slowe! sp eds 
Phat the difference is not greater may safely be a 
buted to the exhaust ports, passages and ex 
iust tip, which is 5 ins. diameter. These ai i ers 
ff great importance for high speeds 
Roiler Pressure.—The increase of train resis ew 
reused speed is not as the square of the v ’ \ is 
s commonly supposed. Ut is more likely 1 } 
enuses us he speed ifte bo “uo eS i ho < 
eached Assuming that the latter is ‘ j i 
iverage f -O Ibs. per sq. i s e gre es ‘ 
0 realized in the Viinders of give engine a ht) 
Hlies I ind hat his pressure furnishes jus 
sufficient povver keep thie at Ss speed f 
ows tl { nerease e speed to oy) hiles, the me 
efte ve press nust be i eased in the same pre 
}) o » 62.5. In short, to increase the ip 
for speed of WOTMOTLVE S prwe ist be increased 
| least by as much as the speed is to i 
Way to Mnpish this is » increa ‘ 
pressure this is gene liv re zed is h 
nerense lier pressure nm thie ist en vears Ko 
". single expansion locomotives described in the railw 
those of the Columbian Ex 





journals this year, including 





follows: 3° 160 Ibs 


Ibs.; 1. 


es are as 


‘ steam press 
170 lbs 





180 190 lbs 


made up from 
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when the exhaust closed, the pressure will increase com- 
and lost taken up 
{4 certain amount is necessary for the proper 


paratively slowly the motion he 


gradually 


working of a high-speed engine, but if the lead open- 
soon enough to allow a considerable pressure in = the 
Vlinder before the crank reaches the center, the’ los: 
iOtion will be taken up and the piston blocked sud- 


dently, the ccank-pin friction increased. and, as a conse- 


quence, the power and speed will be diminished and 
i engine will ride with a constaut rattle and jar if 
he speed is high. If the speed is slow the crank-piu 


pass each center with a thump 


Stevenson link motion is almost universally used 


i the United States; and this type of valve gear, as 
usually set, gives an increasing lead as the cut-off is 
shortened, the increase depending mainly on the length 


The 


nerease in lead as the 


the 
engine is hooked back 


eccentric blades shorter they are 


fhe eccentric blades are usually shorter on consolida 
ion, Mogul and ten-wheel engines than on those of the 
eight-wheel type. Consequently, the lead on the first 

ree increases faster than on the last, and this will 
account for the facet that the last generally rides with 


than any of the All the 
the Pittsburg, Ft. Wayne & 


ept these which run backward considerably, have their 


ess jar others passenger en 


hes on Chieago Ry.. ex- 


lead. This was done to 
and afi 
Such of them as have 


valves set with a small constant 
dis 


which it 





reeable fore Motion at high 


speeds dd successfully. 






Stevenson valve have the tead made constant by 
making the lead 2-in. negative in back motion. On 
thers the Allen gear is used Phe lead used with these 
s from 1-16-in, to W-in. In Germany, France and Eng 
ind othe valve gears most generally used are those 





vhich give a constant lead for all cut-offs, as the Allen, 

Jov or Walschaert, The lead on German engines with 

ese gears is from 0.12-in. to 0.16-in. for Allen valves 

ind from O.16-in. to @.2-in. for plain valves: in’ France 
s about .2-in.: in England, from O.2-in. to O.2.o-in 

e great objection to constant lead is the faet that 

f adjusted to the best advantage for fuil gear and slow 














s Is. it is not sufficient for shoe cul-offs and hil 
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for slow speeds, the engine is net ‘smart’? in accelerat 


nyo a train, and the rods hammer as the crank-pils pass 





he centers. For these rensens | should sav that the 
lead shenld be variable and inerease as the e is 
hooked up and the speed increases. Foreign engineers 
have chosen a constant lead adjusted to give the best 
results at high speed 

If 1-16-in. lead at full gear is the best for a plain valve 
thout half that amount will auswer the same purpose 
if the vaive has an Allen port. If t-in. lead will 
imswer for a plain valve at 6-in. cut-off, '4-in. will ac- 
omulish the same end with anu Allen valve. The effect 
of this reduction of lead is three-fold. It changes the 
eui-off for a given notch in the quadrant, and delays 
both the point of exhaust opening and closure. 
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tiled 
ride bre 


reduces Compression..-Engines of a certain 


Were noticeably rough-riding 
The 
uncomfortable to 
jar and The 
lead at cut-ofts 
increased the 
When 


smoothly 


* jumping ‘’ at high speeds. cabs 


and the engines 


the 


badly, were 


iuse of constant vibration. 
found to be 
lead 


up. 


wuUSsSe WHs too much short 


the 
hooked 


engines 


In other words, Lon 


rapidly as 


engine Was this was 


and 


made 


properly ad 


justed the rode Without jar ex 


the track, and 
the 


eept that due to better time 


From being among worst the best 


enginemen 


they 


Some of 


are now 


riding engines on road, the 





this 1s 
natter of opinion, though calculations from the 


less coal is used than before, but 


that 





indicator cards show saving. A 


other class 


some number of en 
thet 


uniform result 


vines of the same and have had 


the 


one 
Valves set in 
decided 


make 


with the 
Not 


and 


same way, 


Improvement only does a 


eorrect 


the engine freer more speedy when 


way, but is an important item in inereasing the 


speed, as it will get a train up to speed with 
eonsiderable more rapidity. The latte 
of by all the 
Why the 


detinitely, 


has been spoken 


enginemen who have 
lead 


but 


tried these engines. 


change in should have this effect T ean 


say that it is so is proved by 


Csperl 





ice. The economy of the engine 





as figured from the ‘n 


ecards. increases slightly as the lead is reduced 


ind the best economy is obtained when the engine is 


riding smoothly 


An excellent method of re- 
compression is by alter- 
This, it 1s 
the engine 


Reducing Mid-Gear Lead. 
ducing lead and 
ing the position of the back-up eccentric. 
lead when 
that, 


consequent 


negative 
argued 
have her 


true, will give a slight 


is backing, and it his been because of 
lead re- 
this will 
engines in 
for 


motion 


this, an engine should mid-gear 


duced by 


hot 
moving the back-up eccentrics, as 
But except a 
little 
backward 


backing. few 


cripple her in 
there is occasion road en 
any work in except in 
ind that they will do this satisfactorily es 
has shown. We have tried it on freight 
The fact that the eut-off in 


than in forward gear for the same position of 


suburban service, 
vines to do 
switching, 

perience en- 


vines, back gear is ionger 
the re 
lever makes the engine stronger in backing up 
The fact that the 


switching is done at slow speed. 


Verse 


lead is necative has little weighi. as 


During the tests to decide the best adjustment of 
lend it was determined that the jar and vibration of 


the engine at high speed were Jargely., though not en 
tirely, remedied by reducing the full gear lead to 1-4 
in. all around. Bearing in mind that 
is reduced by practically the 


lead. the betterment 


ar lead 
full 
about 


the mid-ge 


same ainount as the 


year was evidently brought 


by the reduction of the mid-gear lead. The reduction 
of the mid-gear lead, secured by moving the back-up 
eccentric, makes the Cut-off somewhat shorter than 
before for the same noteh in the quadrant. For this 


reason, When the plan was first put in praetice by us 
the enginemen objected to the change because they had 
to work the engine with a ent-off a 


notch or two longer 


than they had been accustomed to till the train had 
attained running speed, and = naturally thought thes 
Were using more steam. They soon found, howevei 
that it took no more steam, and some claim they use 
less, and that, when the train has attained a fait 
speed, the engine could be hooked up to about the old 
netceh, and gradually inerease the speed till it) was 


heen reached 


greater than 
of lead. 

A reduced 
back-up eccentric, 


had with the old adjus 
ment Besides, the engine rode smoothly. 

mid-gear lead, adjusting the 
is used by the PL, Ft. W. & CG. RR 


Steven 


secured by 
have the 
the GC, .42, 6. & Bt. LL. on ts 
engines; by the H. & St. J. for all its 


on such of its passenger engines as 


son Valve elas 


gear; by 


\ puissenyer 


locomotives, It has been used for nbout oa year Dv tire 
( B. & (). for its high ~peed passenger engines with 
Alien valves with uniform success 

Phrotthe vs Reverse Lever. Foreign engineers din 
omimente dl on American fondness for throttling bs 
saving in substance that we run our locomotives with 
open throttles only when taking indleator cards, and 
those Who have had opportunities for Knowing must 


onfess there is) considerable truth ino the eritieism 
Not only do taster mechanics permit it, but most run- 
ners persist in it The former probably not realizing 
that the practice is) slovenly and wWasteful, and the 
latter beeause it is so much easier to handle the 


The 


sometimes 


throttle rather than the reverse lever, question 


to be considered is not whether there are 


conditions that make it more economical to 
when an engine with cylinders 19 24 ins. 
train at an average speed of 25 miles an 
Whether it is 
one-fourth 


throttle, as 
is hauling 
a three-car 
hour, or more economical to 


enut-off or 


run an en 


vine at one-sixth, but, is it more 


economical to run a locomotive under average and usual 
conditions with long cut-off and partly opened throttle 
or with wide throttle and a correspondingly 
shorter cut-off. The proper subject to 


expressed in the following hypothetical question: Is it 


open 


be discussed ix 


more economical to operate the engines hanling the 
Exposition Flyer or the Empire State Express, with 
from 7% ins. to Slg ins. cut-off, and the throttle from 


one-eighth the 
throttle and cut-offs ranging 
Unquestionably, it is 


one-half to open, or to do same wok 


with a wide open from 


11, ins. to 6 ins. ? 


more eco 


nomieal to run with full throttle opening. 


A ecard taken from engine S70 while hauling the 
Minpire State Express at a speed of 5S miies xa nor 
with throttle one-eighth open, shows 445.6 HP... ai a 
cost of 24.5 Ibs. of indicated water per i. HI. pe 
hon A card from engine 617, at a speed of SS mile 


in hour. with wide open throttle, shows 445 HPL. pre 
duced at an expense of 20.1 Ibs. of 
pee LL HE. This saving of 18 
of and open throttle, when compared with the 
obtained with Stg-in. cut-off and throttle nearly closed 
From that 
vine might have run with wide open throttle, 


‘ated wate 


indi 


shows a for 4-in. cot 


esiilts. 
these and other cards it is evident tne en 
a shorter 
cut-off, and have developed the same power at less ex 
pense, 

that it is not 

comparison of indicated 


when the 


It is true entirely safe to rely on 


the water as a measure of an 
taken ‘at 
considerably, because of the different 
am the condensation 
Throttled 
and the amount 
condition is larger than 


throttling. Yet 


engine’s economy eards used sre 


eut-offs varying 


amounts of condensed, 





not 
drier 
condensed under the 
when the steam 
the results of 


being shown by the ecards. 


unthrottled, 


steam is 
than 
latter is su 


perheated by eareful 


tests have shown that throttling is uneconomical, even 
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when the cut-off for full throttle is as short as one- 







































the engine, decreases with increasing speed. To over- passenger engines is at high speed. Under tl 
tifth of the stroke; a little less than 5 ins. for 24-in come this the following remedies may be used: In dition the cut-offs are comparatively sho ging 
stroke. It is strange that motive power departments creased boiler pressure, larger drivers, Allen valves, from one-fourth to one-fifth, even with trains weigl 
will design valve gears of the most approved patterns increased valve travel, increased length of ports, prope: ing as much us 425 tons. The steam is therefore ey 
and then permit the steam to be distributed by the adjustment of lead to reduce compression, sufficient panded in the simple engine &b . : I 
throttle. When this practice is allowed, higher boiler inside clearance. done economically It can be show I nde 
pressure, longer valve travel, or longer steam ports, The preceding may be considered as theoretical, but condensation decreases as the speed increas r} 
will result simply in a little closer throttling and a the following, condensed from the large table aecom fore the amount that a compound can s 
finer notched throttle quadrant. It is not a valid ex panyving, is historical and the outgrowth of experi- less cylinder condensation is considerably 
euse that with short cut-offs the full throttle makes ence, This table gives the principal dimensions which speed is high As f = | rhe » ie 1 
the engine ride hard because of the large lead, or a nffect steam distribution, from the standard locome of the exhaus ip used v pou lowe . 
high speeds the reverse lever is hard to handle. Both tives for through passenger service of seven trunk seldom larger than that s ‘ ) 
in easily be remedied. lines and four prominent locomotive builders, both for the same powe and. freaue the tip of the 
Inside Clearance There is quite a general prejudice ISS2 and TS95 None of these engines are experimental pound is somewhat sraatlle Ihis vi ex 
against inside clearance, the common belief being that or unusual, but standards in actual service higher back-pressure of couy s whe ’ 
it Wastes steam bv releasing it too soon. no thought 1NS2 LSOS With simple There is a f ‘ onsideratio 
being given to the accompanying fact that compres Grate area . wt eee 16.5%) Sq ft 24.62 ot. fl has an bearing o his ‘ i yy 
Lon a iy ; : Tot. heating surface 1,161 sq. ft. 1616 sq. ft. : e s 
oa Ss Tee 1¢ loss from inside clearance a Diameter of boiler. 50.5 ins 57 ins lers 200 ins, and 2) ins =4 ins s 
the exhaust end is insignificennt when compared with Outside diameter of equivalent of a single exp s eg luig 
the sain from inside clearance at the compression end drivers .... ° 4 © Is - 4 ders 19 24 s Phe ea of ’ . is US 
ed Steam pressure ‘ ito Tbs. my? : : 
if | was requested to recommend the proper inside Steam ports ...... 1.18 1.49 1 st its f 4 aoe) piste tytn s s mt 
clearanee for ao high speed locomotive, and this dis Steam ports, are IS.76 sq. ins. ims. 2 low-pressure ©) tt f tle s 
eussion relates toe such, TE would tirst adjust the lead Appendix. nearly twe and a i Ss is \ < 
till the indicator cards showed a stnooth compress:on Compound Locomotives in Fast Passenger Service ste ts tl 1t)-i ‘ At s . . 
line. one free from abrupt change when lead opened The following table is compiled from the results of time in which to do is without re ur 
1 would then inerease the inside clearance by not less careful tests of simple and compound locometives a pressure, beaut high speed ‘ ine ‘ 
CHANGES IN DESIGN OF THROUGH PASSENGER LUCOMOiITVES, 1882-1893. 
Total Cy linder 7 Lead at Inside 
lira e heating Boer Driver Steam diam. and Valve full Outside lap or Sleam 
’ area, curface, diam., diam., press. stroke, Kind of travel, gear, lap, clearance. ports, ly 
oe Bu Ider. Year, sq. ft. sq. fr. ins. ins. Ibs ins. valve. ins, ins, Lead. ins, ins. ivs engine 
‘e : ds eR? aa pe : 3 : S ; 2 ' 
ms : ‘ . —— & Hudson . pr : 17.87 1.353 aT) 70 150) 17 24 Rich. bal. dM Increasing % 0 L5t L'4 Americal 
Iver Raccescesercece Om 27.3 1. 58 78 & 8 180 9. 24 Rich. bal. Site oe l 0 1s Ih, 
S82 7 + : ve er - y oT) - se 
Michigan Ceptral ; a 17.5 1, 50 63 135 17 x 24 Unbal. “D” 5% 34 lap 1g » Ih 
. 28 6 L 8 8 68 160 19 + 24 Bil. Allen 5% % % lap 15g < 18 10-whee 
» * “ e > ” - a oa A - 
Chicago, Mil. & St. Paul ' 1882 17.1-17.1 1,090-1,030 50-50 63-69 140-110 17 24-18 - 24 Plain bal. 5-55q 74-% 1 1 1% = 16-1% A ric ‘ 
1 1893 17-17 1,177-1,350 54 62-69 180-150 17 ~ 24-18» 24° Plain bal. 5%-5% e 34-34 1-3, 1 1% «17-14% 
Chicago, Burl. & Quincy. | as 18 1.190 oe 69 145 18 24 Plain bal. 5 % I 14 * 16 
1 1895 25 1,689 60 BY 180 19 24° Allen bal. - % lear 1% « 1714 Mogul 
‘ ( (882 17 1.180 17 60 125 17 24 Plain D 5 lk Incr. to 44 7 0 l 1 Americar 
oo — ‘ ‘ . ‘ Ace ‘ « % ~ f 
lake Shore & Mi -h. So'n\ 1993. 1g 1,450 52022 180 17 <24 Allenbal. 6 ( Incr. tote 1 Ly 16 
{ LSx2 (15 1,100 at 634% 135 1S 24 Plain bal. jhe Increasing 7% 0 14 15 
Chic., R. L. & Pacitic..... 1 1893 (17.6 1481.7 ai 6844 170 18 24 Allen bal. oe 0 ms 1 0 14 I 
— 23.6 1,898 60 5834 170 Mle ~ 24 Allen bal. re ( - I ) 14 17 li) wheel 
> se op ‘1882 1 1,07 “) 62 125 17 <3 Plain D 7 : %4 ) 1% ~ 16 ‘ Americar 
Peuonsyivania RK. R 1 1893 33 95 L583 5° TR 175 IXte + 24 Bal. D “te 0 “ 1 lgclear 1% 1744 
oi ( IR82 7.12 1145 a) 6s 13) is 24 Unbal. D 34 ly % l Iba It 
Schenectady Lo. W'ks) 1893. 18.2 1,709 % OOS 1x) Is < 24) Bal. D Ibe 7 Ig i 
f 1882 13.5 1.079 {8 62 130 17 24 Unbal. D Wy I lig & 16 
Baldwin Loco, Works...) 1x92 17.6 1.536 58 6g 160 18 24» - Bal. D 4G 4 0 14 > 16 
. LXsZ 17 1,320 52. 61 to 67 135 Is 4 Unbal. ID > Ly SM ‘ 1% i) 
Brooks Loco, Works . , : 2.000 te 458 to) : i Ix “6 ) : \ ; 1 \ ' 
4 2, é ) ed ! Z a; s ; : v1 ° 
\ 1893 23 to 39) 2M) g) 708 to 72 180, 19 28 | Allen bal. tl, ) 
CHANGES IN DESIGN OF THROUGH FREIGHT LOCOMOTIVES, 1882-1893. 
N.Y. Central & Hudson i tss: 17.87 1,353 on 64 150 17 4 Rich. bal. a% % l I iy | Zhe America 
River RL R + eee hee 29.8 1,763 58 57 160 19 « 26 = 534 % 1 is 1h4 {8 3 Mo 
Michigan Central { IRS2 16.2 1,063.5 48 63 135 17 21 Unbal. D jhe “ 34 l Lk 16 Bh, 1 AY aI 
eee 1 1893 32.3 1417.2 54 7 140 IY 24 Kal. D jlo - 4 l i! Lf 2% < 16 Mogu 
ie _— nn cat | 1882 18.8 1,428 Ht 56 150 19 «< 26 Plain bal. 5 34 l 184 16 16 
Chicago, Mil. & St. Pauly 1993 Is.4 1196 56 ? 180 Ik x 26 oe 5i6 ‘ 4 * 14 X like | | 
‘ . { IS82 ; 1,165 56 60 145 29 24 Unbal. D 5 = % l 1h4 it ( $ 
{ ‘au ) . . ° ° = 1 - x1 
hicago, Burl. & Quincy ) ygg3°" 35 1,689 60 64 180 19 x 4 Allen bal. 5 , “ 7 clear = 1% x 17%4 M 
: : +, § 1882 17 1,189 47 6) 125 Wx Ss Plain D 3 ly incr. to % 0 1 Ld \me i 
»s re & “} : 7 
Lake Shore & Mich. Sony 1893. Is, 1.300 Al 5t 160 17 °< % Bal. D dhe ie ‘ Ly 7% 1 14-1 l)-wheel 
‘bi : iti p 188200 15 1,000 5M) 135 17 x 24 Plain bal. 5% Increasing | iby x 12 \1 wn 
( > ? > . . ’ = ‘ + a , 
hic., R. 1. & Pacific.....) 1x93. 23.6 1 8ye 60 170) 19 x 24 Allen bal. 5% O i 0 14s 17 whee 
; \ 1882 23 1,260 M4 125 Mo 4 Plain D 5 a M4 14 x1 (onso 
bis — aad 2 2 2 2 2 2 ‘ 
Pennsylvania K. R....... /1x93.. 31.5 1498.3 60 110 24 Bal. D = ’ “ hy 0 14 x 17% ( s 
: 1. | 1882 17.1 1,079.4 ri 55 130 18 x 24 Unbal. D 5 ly ; % ] by it LU- whe 
chenectady Loco. W'ks | j¢93°" 97" 1185 SOM 170 19 «26 Bal. D. Ma | hs 1hy » 18 Lo-whe 
. i ; pa j 1882 27 6 .283 w 19 130 20 *« 24 Unbal. D 55g <i %4 1 hy Ith Conse 
Baldwin Loco. Works 1 1893. 33 1,067 4 S0or 52 160 21 « & Bal. D abe 3 34 I 16 ~ Ooms 
Mog \ 
1882 17 1,300 to 1,500 52 +6 135 18 x 24 Unbal. D 5 Ly - %4 iy 1 + lew 
~- 
3rooks Loco. Works ‘ PP ‘ ’ ; - Mogu 
ee nes 7 1893 §=6.23 to 30 1,800 to 2 204 8 to 99 10 | 180) 19 24 / Plain and ler) for Plain | ! % for Plain \ toll 15 ISk& | ) wheel 
. . : er ae 63 Of ; . (Allen bal. f°? for Allen | ji for Allen f _ \@ Cons 
than 1-16 in. on each end at a time, as loug as the high speed passenger service, made by the ¢ B. « Perel ind ‘ $ s S 
ird showed a gain in area by so doing, resting us- ) and other roads, which are comparatively leve Pressure f a mpound 
sured that [ was increasing the economy of the en The results are stated in the pounds of water used it t simple at high speeds If t 5 5 
vine. The effect of 1-52-in. inside clearance is searcely hauling one ton of cars one mile. as this represents the CHESS i i ted. i 
discernible at) G-in. cut-off Inside clearance of from work done in the cylinders, und eliminates the infl mes hig speeds ! 
too im. te ty in. on each end is not uncommon on bigh ence of varying grate areas and heating surfaces speeds It would CPELUre, He 
’ | ti S or do thin ‘YCessive The beer dois net ess \ ~ 
speed locomotives, no i I DLAK t exce Ive. Ch Ave Diam Water } ‘ 
‘mount of inside clearance necessary depends mainty speed of per ton Weight wine hig speeds, 4 wh s 1 t 
on the valve travel and the = lead. The longer the xel. driv- mile ot eeds 
. : , he 4 stops. ers of cars ears, ' ; i= 4 : ‘ 
travel and the smaller the lead, the less the inside Locomotive. Mil. per br. Ins. Lhs lone it Ss conne ” t nite - s - 
eclenranece teeded What has already been said shows Simple, IS « 24 ins 3.2 1.02 OLS I nedlire s Z t 
that inside clearance has but little effect on back press 19 x 24 ins $2.6) 1.0% It vives i ed oW 1. tat 
19 24 ins ; 3 1G 
re i sperar » x 4 A ~ ex! f s 
ure This is almost entirely controlled by the size of Compound, 2-evlinder 1.17 - 
the exhaust passages and tip Beenuse of the already t-cv binder 1.10 | I s ‘ ‘ ‘ 
vreat length of the paper. T have thenght best to say t-eylinder 1.48 es. The s ‘ sv { 
nothing coneerning outside hip The above shows that any of the simple eninme wine | 2 uv 
Conebisions In the preceding discussions t hue were more economical in the use of stea l ! ‘ 76 ~ 
‘ho ussumed that ecomomy is well as spoed is de he compounds, whether two or four-cylind fe hil Tw ( ( 
“loand that locomotives will be run with wide oper speed service. There are, it seems to me. reasonab spe 
throttle If the latter is uot true, the proportions of explanations for this outcome The economy of ’ Miles 
the valve gear are of minor importance. Boilers and pounds is due mainly to three advantages they have revs r os ° ’ , ’ 
: int o > S.4 
wrate arenas mus be larger, ane heating surfitere over siluple engines—greater expansion of the stean eo ee i.4 
greater for high than for slow speed engines of the used, less loss by cylinder condensation nd a mild 144 at).t v. ES 
same class The train remaining the same, the work draft The most important of these j- cyte adoly - oi ‘ a 
i Q ¢ Q 
done in hauling the train neredses ne less rapidly vnin due to better eNpuahsion 1 think i ath bree Stee «4 og S20 
than the speed flr is therefore evident that for the that they largely lose these advantages at speeds 1s 4 9.87 
: ‘ : , e 7 18.73 
same train loads high speeds require more powerfu ind, in addition, have eertain disadvantages whic! aa ¥6 0) 7a oe 
s | ~ 
engines than 4ow Other things being equal, the av simple locomotives do not have in so great a degre ee Qs {8.37 
erage cylinder pressure ind therefore the power of By far the largest proportion of the work 4 e by 1} SS S1 18.51 

















}‘i= 
19.92 18.90 
44.4 18.10 
ig9a SH) 
1. 92 
20.33 
) 0.71 19.7 
‘ 1 
4 
SO) 
» ho 
) 29.12 
22.44 21.4 
er for speeds between 100 
inute was 18.3 Ibs.: be 
s 18.9 lbs between 
vas 19.7 Ibs., and between 250 
1.4 It Phis dicates strong 
‘ ‘ o of this compound decreases 
‘ ‘ I that the economy decreases 
peed after 150 revolutions 
If Were ecessar. I could 
‘ f three other compound locomo 
| l one four vlinder Cards 
tives show excessive com 
f h-pressure eylinder. [It is 
mupression Is) high 
‘ . 7 to SO Tbs. when the 
| ‘ essive compression al 
pound locomotives 
engines, but the loss ane 
Vee! Lhe two cylinders Is 
! e me serious loss in com 
. the litference in 
pres e line of he high 
( i] eXpUNSLO hie rf lit 
\ Ww peeds iis lifference is 
\ he speed Phe rectpro 
i e heavie han those of 
fore he counterbalance 
rf ‘ lesigned single expan 
g ‘ frou ndicato eards in 
( j Cust vithin the limits of 
Spe i fhe following give ! 
lontara } 
Sy } Indicated water, 
liles pe he Lbs. per HP. hour 
2] °1.70 
£5 20.91 
2 20.52 
t 0,23 
ig “Or Ob] 
e to as we hat T do not be 
| elieve hey are the coming 
I ve cre economnieal than 
. hs e, or where, as in elevated 
e work is done in celerating tte 
f | senger service on such lines 
‘ vo pa ne trains nd numerous hills 
tion of the work is done whi volng 
e eing shut oft going down The ¢ 
‘) ompound, which was about 30 
) ple engines of he sume etass 
enger service has since been show1 
‘ ) il in freight service than the 
en lie l ad more economical 
ot 1 of 40 simple engines of the 
e pool nad « he same division 
‘ stworthy ecords, there 
Y ‘ ) sio hat ceompounds 
han simple engines for certain 
It does not necessarily follow that they 
econ ‘ for high speeds, As 
enee goes is probable that the 
‘ d is comparatively level 
‘ ompounds can be used 
‘ nh passenger service 
‘ ‘ ges which they re 
‘ \ imple locomotives do not 
‘ } mmpounds use approxi 
ft Ss simple locomotives 
le nus be admitted 
‘ ‘ f Vind ko his rea 
i ‘ nk pins is more m 
‘ d e ste S less wire-driwn 
It | ) e it compounds can 
{ speed than si Pile en 
e® some ( rkable ecords 
eigl o f 2-70 to D6O tons 
les ve ge speeds fron 
} iirciantag rT oer 
EDMUND GUNTER. 
\ ‘ iring n of 100 ks, 66 f in Jength, is 
( ‘ ing been first used 
‘ ed itise mn e@ cross- 
following w We may measure 
i ' Hains heing 4 
1 vided 100 links hen will 
sier i metic. For as ten to 
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the breadth in chains, so the length in chains to the 
Edmund Gunter, who lbelonged to 
Hertfordshire educated on the royal foundation 
of Westminster and eleeted from thence to 
Christchurch College, in Oxford, in the year 1599, being 
where he took the degrees in arts. 
Mathematics were the prevailing studies of his youth. 
1606 he the sector, and 
use of it in Latin, many 
writing, but none of 
obtained the professorship of as- 
ronomy in Gresham College in 1619. He died on Dec 
1, 1626 about the forty fifth year of his age. 

follows: 1. “Canon Tri 
and 16238 (4to). A 
to seven decimal places 


content in acres.’’ 


was 


School. 


then 18 vears of age, 


ind about the year invented 
and 


taken in 


wrote the description 


which were 


copies of 


them printed. He 


The works of Gunter are as 


ingulorum,’’ London, 1620 (Svo) 


tuwble of logarithmic sines, etc.. 
kind 


logarithms ” “Of the Sector, 


the first of the which was published on Brigg’s 
Cross-staff 


The 
part of 


svstem of 
(first 
which 


wud other instruments” published in 1624). 


sector, now forms a 


invention of the 


every case of drawing instruments, as we have said, is 


due to Gunter. The cross-staff is not the surveying in 


strument now known by ‘that name, but an instrument 


for raking angles, consisting of one straight line moving 
with sights at their extrem - 
und Use of His Majesty's 

London, 1624, 4to 


constructed by 


it angles to another 
‘The 
Dials in Whitehall 
lials 


Grunter's 





Desc ript Lon 


ties. 3 


qrarden These 


idestroved in 1697) were Gunter. 


writings (the **¢ m ‘Priangworum’™ ex 





cepted) cousist almost entire:y of a description of 


sraphical methods of constructing problems in trigo 


who laid down 
for the pur 


metry, navigation, etc. He was the first 


ao dogarithmic scale wood, and used it 


pon 


draftsman. This seale is still used. and 


The tirst 


poses of the 
observation of the variation 

Ward 
Ilans 


Gresham professor 


ees DY Tis nate 


colupass is due ‘to infers thos 


ter of Dr. Wallis to Si 


drunter. 
siowne, artr.- 


buting the observation to a ibout 


whieh ceould be no other than Gunter, Othe: 


sume discovery, but Without stat 


Writers Theution the 


authorits (iunter is said to have been the 


ing their 


lirst who introduced the words coslue, cotangent. etc. 


nb place of sine of the comple 


t et In the pre- 
face of the “Canon” he 


speaks of the “sine of the 


plement, which in one word may be called the ¢ 





is if he were introducing new word.--Londo ‘Ar 
chitect.’’ 
PERSONALS 
tie has resigned bis position as Road 
‘lt Railway at Indianapolis 
and Ross Morgan have opened offices 
rs aut Oakland and San Francisco, ¢ 


Mant 
Central R. R., 
© Mobile & 
Mr. H. MM. 
Mecaanic of 
Ki He will 


has 
Ohiy RL ER. 
Miaistes 


Perminal 


has heer 
Louis Met 


eharge of 


Smith 


chants’ B 
Motive P 





Department 
Mr, James €¢ 
i. W. G. Ferris & Co., has removed from Chicago, and 


Ss HOW charge 





headquarters 


Mr, W.oG 


fo the Cairo Division of the Cleveland, Cin 


Superintendent 





nhati, Chi 


ago & St. Louis Sutton He was 
ormerly Engineer of Maintenance of Way and will com 
Hine the two Positions 


Mr. H. F. J. Porter, M. Am. Soc. M:. B., has 


; i formed 
partnership with Mr. Albe Fisher and 


has opened 
ago, Ill Mi 
Mechanical Engineer at the 


tn ooffite in the Monadnock 





i Block, Chi 
Porter was First Assistant 
World’s Columbian Exposition, 

Mr. Loren T. Ladd 
Works of 


ind highway 


has been made ¢ 


sSomimissioner of 
Public Pawtucket, R. I the water, sewe1 
departments of the city 
Board of Public Wo 


member with the title of Commissioner. Mr 


having been con 





selidated as the 


ks, consisting of 
only one 
tendent of the water 
will remain in office until Mr. Ladd be« 
with this department 

Mr. Austin Burt, of Detroit, Mich 


e of 76, 


Edwin Darling, for 14 years super 
works, 


mes fa 


who died recently 
Wis the son of Willinoi Aust Burt 
the inventor of the solar compass and Genera 


f Micl 


Surveyor 
igap. tHe came to Michigan in 182 was one of 


he promotors of the Lake Superior Tron Co, and alse 


fron Works and the Unior 


of the orizina 


terested in the 
Works. He 
roit Transit Ry. Co 
of Line 


Peninsular 
Was one movers in the De 


and Was for many vears presiden 


company, 
M i. F. 


‘ Potter 
ger of the Chicago, 


has been appointed General Man: 
Fort Madison & Des Moines R. R 
Fort Mr. Dotter 

connected with the & North- 


western Ky. for about 15 years, and was Division En 





With headquarters at Madison, Ia. 


Was formerly Chicago 


vineer of the Wisconsin and 


Milwaukee divisions. For 


the last three years he has been Superintendent and 


Engineer of the railway of which he is now ap 


pointed General Manager 
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Tait 
power of the St 


Mr. John G. 


water 


has been engaged to examine the 
Louis River and submit plats 
and estimates for its developinent and transmission by 
Duluth, Minn., Wis. Mr 


was the engineer for Rogers & Clement. the con 


electricity to and 


Tait 


Superior, 


tractors fer the Niagara water power tunnel, and since 


its completion he has been engaged with the Cataract 
charge of the wheel 


Coustruction Co. as engineer in 


pit, canal and power house construction 


NEW PUBLICATIONS. 


MAGAZINES.—In the ‘North 


u.. 8: 


American Re 
Navigation, Hon. E 
granting of American 
try to foreign built vessels. Prof. Richard T. Ely 
m Natural Monopolies and the Workingiman,’’ 
ng government ownership and management of railways 


MARCH 


view,”’ the Commissioner of 


T. Chamberlain, urges the regis 


writes 


adve at 


telegraphs, telephones, canals, irrigation works harbor 


and municipal monopolies, sacl as wate publi 

















and private lighting plants street car lites. Hon 
aN. Blanchard describes tl benefits which have re 
sulted from the change n the method of appropriatiug 
for river and trbor works which w: made jin IStw 
Sir GG. S. Chark replies » Andrew Carnegie’s t 1 
paper advocating Commereial Union w Great Britaino 
ind proposes instead a ‘naval union” tl Wo cor 
tries 

Inthe “Forunv’’ Simon Sterne has an interesting pape 
m Reeent Railroad F res d ‘Their Lessons."? He 
propounds the novel idea that one cause for the recer 
rap of receiverships is the lack of men of the requis te 
ability to manage successfully the affairs of a gig 
railway Corporation. He denounces the idea that the 
Interstate Commerce law has anything to do with the 
misfortunes of the railways and urges mit more leg 
siiatlon calculated to secure better ster rail 
Way Inanagement is what is needed rilism 

















discussed by Edward Bellamy and Prof. W. G. Sumue 
from diametrically opposite standpoints, and each show 
so much intolerance that one is inclined to hb lia 
he real truth lies bet wee he two extreiies hi 

eo limites tettionsalisuna \ } Ss pid he 
imlong us is, for present conditions east. a more sen 
sible course ul it urged b \iremists of ¢ ! 
parts 

Tre thee woof Reviews’ we tind wief gecoul 
of the pr d new Aretic expedition under the lea 
ership of Mr. Robert hn, of e | S. Ge mwrical 
Survey. In the “Century we find a paper of grea 
erest or Earthquakes and How Measure ‘Them 


Holden, of 1 k University bhat 


per’s”’ article this month of most erest » engines 
ix a popular review of modern processes of steelmaking 

written much more accurately and witha ym e eh 
tertaining vein than popular papers » technical sul 

jects are apt to be. Dr. PR. Mitehell Prudd the we 

known bacteriologist, has a paper on Pulse losis ane 
Its Prevention,’ a subject which is absorbing great at 
tention at the present time 

! predpre mn | (‘able Stree 


In ‘Scribner's’? is a shor , 1 
, G. Hubert. Jr. Tt is chietly de 
New York's 
Third Ave. A> pape 
is the “High Building and Its Ar 


Railway,’? by Pl 





voted to describing new able tilwavs o1 





Broadway and roof u Thore in 


md valne 





Prof. Barr Ferree. It is illustrated with engravings oft 
a dozen or more of the most important ‘skyscrapers 





of recent erection. Mr. Joel Chandler Harris, whose 
paper in last month’s number on “The Sea Tsland Hu 

‘icanes’’ was noted in this column, describes this 
number how relief was carried to the survivors. S 
ther paper in this magazine which deserves mentio 

is an interesting descript on of sub-tr ) Florida 





R. Dodge. 


SEWAGE TREATMENT AND DISPOSAT lor ¢ os 
Pows, Vill ‘s, Private Dwelli and Publie Institu 
tions. By Thomas Wardle, Fellow of the Chemical 

Society, Chairman of the Standard Sewage and 

Water Purification Co., Limited. With Tables, Plans 

of Sewage Precipitation Works and Many Illus 

trations. Manchester, Pngland: John Heywood. Svo 
pp. XVI... 426; 10 plates, 13 figures in the text and 
many 














ete: 





tables 


This is the latest English work on the subje 


age purification and continues with zeal abated little 


atall the lo waged warfare in England over the rela 








tive desirability of simple land treatment and chemica! 


precipitation, The author favors the latter supplemented 
With filtration 


through special muterial. do lias bet 


a chemical pre ipitant and a filtering medium of his ow 
But if the book is read 


tendency and pecuniary int 


invention to advocate, 
Somewhat puartisnn 
much may be jearned fi 


other English 


the author in mind, 





snot so fully presented in 


books on the 


slatase 
sub jes 


\ few of the leading English systems of sewage pur 


ficution, more especially prec Works. are ds 


ipitation 


scribed in detail, while more or less full. re 
turns — by local officials from some 60 towns, 
given in brief form, present the more salient 


facts and = figures regarding that 


number of 


Eng 





sewage purification wo 


KS There is 


uw review of a large number of experiments 
Salford, 


fully 


ous svsten 





<s of purification made at 
The biological side of the question 


is quite 


consid 
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ered by the author; in fact it 
much stress is laid 


seems probable that too 
various kinds of 
bacteria, but the information on these points is interest- 
ing and of The 


srowth of plants, soils and their nitrification, 


upon danger from 


undoubted value. composition and 
methods 
of sludge disposal and other matters more or less closely 


book. It re- 


a large part of the investigations 


related to the subjeet 
ndded that 
made in 


ire presented in the 
titins ta he 
were with a 
first 
piper in Leek, England, where Mr 


connection proposed sewerige 


scheme and the results were published in a local 


Wardle lives. 


THE BAC PARIOLOGIOCAL EX AMINATION ol 
WATHR. -A Paper Read Before the Annual Meeting 
of the British Institute of Public Health, July. TStn; 
by Perey Frankland, Ph. D., B. Se. (Lond.), F. RuS.. 
Professor of Chemistry in University Dun 
dee, S Andrews University Reprinted by the an 
thor from the Journal of State Medicine, No. 7, Vo 
IT., January, 1804. Paper; pp. 15. 


This is a brief and readable 


College 


presentation of lie 


‘neral principles invelved jin the bacteriological 
eXainination of water and the practical value of the r 
sults from such 


both 


studies. The highly beneficial effect of 
sand filtration and 
COTMPUNViINgS 


These fr 


simple storage. with its ae 


sedimentation, is forcibly stated in a few 


words. igmentary publications of 


Professe 
Frankland’s writings prompt much anticipation of / the 


Professor and Mrs 


soon be 


arge work on water bacteriology by 

Frankland which it is expected will 

WATHDR ANALYSIS.—On 
Water Analysis and the 


the Detection of Sewage 


W. Rafter 


issued. 


Some Recent Advances ti 
Use of the Mis 
Contamination. By Geo 
Rochester, N. Y Read Before the Buf 
falo, N. Y., Microscopical Club and Reprinted by the 
Author from the American Monthly Microscopical 
Journal for May, 1893: pp. 12 


This paper is commended to all interested in pure and 


roscope fi») 





safe water supplies. Absolute reliance upon chemical 
analyses is still retained by many whose positions make 
them/!the guardians of public water supplies, and thus 
to a large extent of the public health, but among the 
nore advanced men who have to do with these impor 


i iatters is know tha f water at all likely 
to be fit for domestic purposes imical analysis is 
chiefly useful to indicate contamination or impurity from 
rea human or animal wastes. In other words the 
hief dang from drinking waite s that it may carry 
disease germs if p ed | y hatter Phe 
roscope, Mr Rafte shows n iis pape is hes 

rlispretiscatele dj Leete I ne whe Vil “ 
heen polluted by sewage 


ENGINEERING EDUCATION, Being the Proceedin 
1 EB of the World's Engineering ¢ 


held in Chicago, Tl. July 31 to August 


of Section ongress 


. TStey 





Published by the Society for the Promotion of En 
gineering Education as Vol. [. of their Proceedings 
Edited by De Volson Wood, Ira O taker and J. 
Johnse Con thee SVo: pp M2: $2.50 Addres~ 
] I Jolnsor ss etar Washington 1 
\ Ss I iis Mo 
This weln eis op t lly the oti il eport of hie 
l eodinges oe | ‘ onal Congress of KBugines 
nye Kduention held t he Columbian Exposition. sane 
" ins f I papers read a ‘ ongress and the 
is sions | h l uy Intention Was te 
ike thi ! hterhational congress, only one pape 
Vas presc ed f el i institution outsicle 


<. that of M Hi. S. Hele 


ngineering in the University Colle 


Shaw 





Professor of 1 e of 


Liverpool, England, and the subject of 


| THIS pipe Wiis 

The Teaching of Graphical Methods in Engineering 
Schools and Colleges Unfortunately for the broader 
discussion of questions relating to engineering educa 
ion, the schools and methods of Germany, France and 
othe Kuropean nations were totally unrepresented 
Professor Swain, of the \MEassuchuse s Institute of Tech 
tology. presented a paper comparing the American 


ind’ European methods, but he prefaced his paper by 


the statement that time was la 


king for a full investi 


vtion of the subject ind his pape Was necessarily 
founded upon somewhat meager data The other tif 
eel papers tme from the tost prominent American 
eduen Ro ofessors in engineering schools, and 
cover f \ from tive eachers’ point of view, the re 
| nie sf | perly te hing the various branches 
of engineering knowledge The most prominent of the 
engine vy sel s vere ‘ ene ed, with two or 
tl e ePXCE] ~ nel Massachusetts Institute of 
Technology had three papers out of the tifteen Spree 
here forbids even a brief review of the subjeet matter 
of these papers tuto as one of the results of this con 
ress is the organization of the Society for the Pro 
ttion of Knugineering Education the constitution of 
this society being given in this volume, it may here 
be suid that a live interest haus been awakened in this 
very important subject, and a careful comparison of 
methods, not only here, but abroad, should resul 
permanent benefit to our engineering schools 


REPORT OF THE BOARD OF 
SIONDRS OF LOWA 
the Year Ending June 30, 1898 
Svo; pp. O26, 


RATLROAT COMMIS 
Sixteent Annual Report; for 
Des Moines, La 


Phe report discusses the question of grade 


at station gzrounds, where the view of the tracks 1s 
usually more or less obstructed bh buildings and cars, 
and recommends legislative action to prevent the further: 


increase of such crossings The C,, B moved 


& QR RK. 
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its vards from Creston on account of the number of ac 
and the C., R. I. & P. Ry. laid out 
at Valley Junction, where the only highway across 


the land 


cidents extensive 
vards 
wus changed so as to be safe. The owner of 
land south of the yard then tried to forve the construc- 
tion of a road across the railway company’s property, 
but as the commissioners state, the “legislation is + 
tainly defective if it 


property 


‘er 
cannot protect the owner of h 


1S 


from this kind of intrusion."’ The report con 
tains the condensed returns of the railway 


cases submitted to them for decison, and 


companies 
an appendix 
with a list of the decisions of the board in all previous 
volumes 
RBFERENCE 
White «& 
This is a 


BOOK OF RAILWAY SHCURITIES 
Kemble, New York, N.Y. Svo; pp. 526 
useful book for brokers, railway 
viving the mileage, termini, stocks and bonds, financia 
tnd traftie 
patiles, rhe 


men, ete, 


statements, ete., of about 1.600 railway 
funded 


comprising the 


eo 
details are givem not only of the 
stock of each 


system in each case, but also the amount of each 


lett road 


and capital 
Issue 
per mile, while the mileage, forming the basis of ¢a 
indicated. Double track and sidings 


are given, to indicate the value of the property. For 


eulation, is also 


stance the Pennsylvania R. R. is shown to own and co 


trol 7,S68 miles of single track bonded for S36.611 pe 


mile, with capital stock issued to the extent of S3L.701 


per mile: while the New York Central R. R. has 2,800 
niles of single track, bonded for 850.799 per mile, with 
ipital stock at $45,907 per mile. Th’s would seem 

first to show an advantage for the former road, but 


statement further shows the Pennsylvania R. R. to have 


mivy 1.273 miles of additional track to 7.868 
New York Central has 1 
track to 2.800 miles of road. The arrangemen 
and the book is well printed ou 


paper sufficiently thin to avoid making a bulky 


niles «of 
road, while the woo Thiles of ad 
ditional 


is clear and concise 


volume 
FRADE 
MATHEMATICAL 
Supplies for 
tured and 
Church St 


trations. 


PUBLICATIONS 


ENGINEERING INSTRUMENTS. 

Architects and Survevors. Manufac 
Iniported by Schwencke, Kirk & Co., 26 
New York. Paper; pp. 128: many illus 


This is a priced catalogue of nearly everything in 


he way of architects’ and engineers’ supplies 


SOCIETY PROCEEDINGS. 





LIVERPOOL ENGINEERING SOCIETY At thie 
meeting on Feb. 4 a paper was read by Mr. James 
Moras Chief Surveyor of Roads to the Liverpool Cor 

itiern. eon Street Pavements dealing exclusivel) 
vith the perviets pavements laid the uther’s 
ipervision in Liverpool since IS7T2Z. The question of 
suibwavs fo witer gas. teleg aph and other Trhatltis 
was dealt with. and the desirability of such provision it 
he streets was shown by the fact that in TS02 and TSu 
ly and 40. miles respectively of trenches were cut fo 
hese urposes in the carriugeways and footways of 
Liverpool The author concluded by stating that om 
ISS2Z there laid been laid 50.000 sq. yds. of impervious 
pavements in Liverpool, and that there are now 1,810, 


O4SN sq. vas. of this class of pavement 


BOSTON SOCTRE PY OF CIVII 


ual dinner o 


ENGINEBRS hie 
f the societv was held on March 6, abou 
120 members and 


the president, Mr 


guests being present. After dinne 


John R. Freeman, M. Am. Soc. ( 


| colled the meeting » ordet He stated that this so 
tv is the oldest civil engineering society in the coun 
v, having been started in IS4S, and is uow in a pros 





a membership of about 330 and 


Prof. F. R. Hutton, 
Mechanical 


Secretary of the 


ety” of Engineers, was ntreodue 


stuted that the engineer of to-day works under circum 


stunces much different 
lavs I 


from the engineer of the older 
day there is much accumulated 
ind experimental datiy at his disposal 


takes much less 


likely to occur. but much less excusu 


ble when thev do occur He noted the present ten 
leney ) special we In IS77 Columbia Collewe ens 
found a professor of engineering who cared 


departments, but in 1898 several men were necessary 
wer the same field. Many engineers are now employed 
by large corporations, who claim the ownership of all 


eXpetse and experimental data accumulated by these 
nen, and often forbid 


to deprive 


its publication Chis is a dange 


engineering science of 


Howe. the ret 
Institute of Mining FE 


ring president of the Ameri 


en iwineers, Made some remarks 
upe steel. He noted its) possible variable qualities 
from ‘ irdness of glass to great softness His mes 
suge to the civil engineers was that the mining engineers 
desired to know the exact properties that were needed 


ith ey used 
John 

i vreeting 
Prof. Ira N 


hnygineering 


rrautwine, Jr 

from the Engineers’ 

Hollis, of Harvard University ead of the 
Department of the Lawrence Scientifi 
spoke of the new dispensation, thé increased 


ASSiw, Atti. Sow. ¢ ki 





iphia 


School 


199 


— serene — —_ 


respect of the associated faculties and the deter 


of President Eliot that this should in no way b 


second to anv d partment of é nivers There are 
now VSO men n school mid there ‘ esx of future 
enlargement and every prospect } s ) wi 


head. 


Mr. W. L. Parker, Manufactunt 


push 


cifi Mills, Lawrence Mass... was introduced as a rep 
resentative of the captains of lustry and spoke of the 
ndustrial engineers. He noted t st every b 
of engineering was represented i the b ling « rm the 
unning of a large factory ke the Pacitie Mills 

Prof. W. ‘TT. Sedewick. of the MasSachusetts Institute of 
Pechnology, told of the work of the Massa setts S 
Board of Hea He spok a ) nuni 
pal water filte it work Lawre “ ‘ <t Oetoln 
uid stated that Mr. H. F. Mill e engineer member 
of the board. deserved n ed fr success of 
their undertaking, whi as caused ereat decreas 


f typhoid fever in Lawrence 


Prof. Geo. | Swain. of th Vinss . s Ins 

f Technology member of the Boston Subwa Com 
mission, described in brief the plans f the oOMmmissio 
to free the streets of the presen led iffi 
md at the same time secur i beus ’ leg f 
ipid transi 

Phe secretary f ie State Me Do i l’a (‘ommis 
sien described e work done by i “i I Blue 
Hill reservat f 4.44M) 1 Middlesex Falls 
eSsery ke «vf (nw res ‘ f Se 
ured Phe m is , ep es es s ‘ 
Wild state and preserve them as free-roaming grounds 
for the people forever. It is also proposed to still furthe 
extend the system espe t r St ng f ‘ 
benautift be es < s s 

rhe speechmaking was ended | ks f 


Mr. Desmond F 
Henry 


tz Gerald, M. Am. Soe., C. E nd Mr 
Manley, M. At So ( b.. members of 
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Ih uroissue oof Mareh Do owas am artiele basod 
paper lately read by Mar. J. S. deans, show 
yo otbaeat Sbnee INT7 the United States had far out 
tripped all other mations in the quantity of iron 


steel produced: the production in PS92 equaling 


ver 35 of the world’s total output. “Phe changed 

itiens between Enghand and the United) States 
re particularly noticeable ino this period of IST7 
Sez: the United States having advanced in that 
eriod from P5203 to $5.0 of the world’s output of 
in mo oath ENagdaned having fallen from 4S te 


20.4 ih the 


ireest output of ore 


siete T pn But in addition to having 


and pig iron the United 


States can now dety foreign competition in the cost 
inufaeture, aecording to the latest figures from 
ohderftil ore deposit in the Lake Superior iron 
exio Weare told that within the past week 
ver SOOLQOG Toms of ore dive been sold from the 
‘*} dler gid = Mesaba mines, for delivery within 
thre resent vear. at) from S225 toa S25 per ton 
lelivered at Cleveland or other lower lake ports. 
Phe Chandler ore is guaranteed at 63 and the 
Mesaba ore at 62 of metallic iron. and both are 
Bessemer ores. The following statement 

the cost per ton is interesting as showing the 

eme economy with which these ores are mined 


i 


iransported over SSO miles to the eastern points 


stribution sie use 
Per ton (Chandler. Mesaba 
t freight, mines to lake SOD SO.S0 
} freights . ‘ eri eace Ss SD 
Insurance and commission ..... > 15 
g \ etal ih I 30 2 
@ “eos f eon ears at mines.... 7 au 
I - B52. 30 RE. 
| ‘ heures S105 per ton must be added tor 
freight to the furnaces of Pittsburg, Pa.: but 
hese ores at Pittsburg pig iron cun be made 
SS. per ton, according to good authority. 
t} e figures turnish o basis for the price of iron 
Steel products during the present vear: and as 
rther eviderne of what they mean the faet is 
ted ont that one Pittsburg firm has reeently 
“ steel plates for use in shipbuilding for 81.15 


1M) Tbs. delivered in Philadelphia. and 
freely 


little 


plates 
bridge construction are 


This is but 


offered on the 


cent er 


Vie Terms over one 
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ix interesting to note that 


from 
the distance 


pound delivered at the seaboard miles 
the mill. li 
from the Lake Superior mining regions to Cleve 
land, O., 


100 diiles is by rail to the dake and the remainder 


is about SSQomil s. of which distanee about 


is Jake transportation. The average ton-mile rate 


over the railway was LIS ets. in ISO and is little 
less than one cent now, necording 16 the figures 


here given. Phe lake rate of So ets. for nearly SOO 


me dos of transportation is but 


litthe over one-tenth 
of che railway rate per ton. Phe Duluth & 
Range ROR. Co. made a return of O7.37 net earn 
ISO. alimest 
ond if foreed te it could evidently reduce considera 
hiv further the freight to the lake. 
With IneXhaustible quantity. se 


Sitnated as to be 


Tron 


ings in Wholly on its iron ore trathe: 


ton-rate for 
Bessemer ore in 


mined with steam shovels, and 


facilities for transportation already so developed 


as te afford a ton-rate averaging only three-tenths 
to the furnaces and amills of Pittsburg, it 


ditheulh 


of a cen 


is somewhat to fix limits to the immediate 


future of the iron and steel trade of the United 
States 
oad sccacasesnicatin 
Verily. the way of those whe are striving to en 


fores the Tnterstate Comierce dittieult 


to derect 


luw ois a 
cobb’, 


and 
steadily 


The power of the Comission 


punish violations of the daw has been 


Whitthed away by one court decision after another, 


and the latest decision of Judge Grossenp. excusing 


Witnesses from testifying on the ground that they 


mnivht thereby imeriminate themselves, makes the 
deteetion aid punishment of transgressors of the 
law oa Wellnizh hopeless task. As the case stands 
now, the daw oon the statute books forbids dis 


erominations of all forms, things which every in 


between the rail 
bad 


SHYS Lo 


telligent student of the relations 


Ways and the pudlie knows are utterty and 


ought te be wiped out. Virtually the law 


the railway companies, you must treat all men, all 


parties, ail interests, all localities, with equal and 


even justice, and you must het use vour power to 


haild up oome mam. one firin., or ome city at the ex 
another, The 
this requirement 


students of the 


pense oof and ingury oof essen 


tial fairness and justices of 


close 


anid 
that 


mitint oboe ceedmadtted, 


problemi are aaware this requirement is 


hardly less important for the protection of 


the railway company from  deerease of rey 


enue, and especially for the proteetion of the 


stockholders from loss by peculation on the part 


of the miner officials of the company, than it is for 
the protection of the public from. injustice. 
The continued detinnee of this feature of the Jaw 


is most discrediiable to every railway official who 
has the power to stop it and does not do se, Some 
thing can be said agains: the long and short haul 
Clause of the law, and a great deal can be said 


deainst is anti-pooling section: but the prohibition 


of unjust discriminations appeals to every mim as 


being fair and right. 


Perhaps Judge Grosscupys recent decision may 


he welcomed by a certain class of railway 


signal to throw off all 


haan 


ayers as al 


restrictions and 


“vet business: honestly. if they ean. but get it.” 


Their agents can doubtless cut rates and give 


rebates at will witheut 
eell: but the 


and 


seerel the fear of a prison 


reckoning will come eventually 


between the owners of railway property 
Whose interests are thus ruthlessly sacrificed, and the 
public whose authority is defied and set at naught, 
and administration of railway 


trathe departments is certain to be brought about. 


>. 


a better honester 


The 
in’ high-pressure 


valuable paper on the distribution of steam 


locomotives. Which is) printed in 
another column, presents the best summary of the 
advanee made in the past deeade in the steam = en- 
sineering features of the locomotive that we have 
The for fas! 
trains for both passenger and freight transportation 
is largely a past decade. It 


formerly supposed that the power absorbed in haul 


An W here seen, W idespread demiund 


growth of the Wis 


Ing trains jnereased with 
that 


of ehergy 


very rapidly the speed, 


anid three or four times as many foot-pounds 


train a given dis- 
Qomies per hour as were used in hauling 
hour. More 
recent tests on pussenger trains at very high speeds 
(Eng. 1892), 
stend of the resistance at 


were used in hauling a 
tance at 


it the same distance at 25 miles por 


News, June have showed thet in- 


train high speeds in 


creasing as the square of the velocity it increases 
oily as its first power and for passenger trains at 
specd. resistance in pounds per ton —= 4 velocity 
According to this fortnula, the 


in miles per hour + 2. 
resistance of a 60 miles per hour is only 
oO greater than at $0 miles per hour. and hence 
only SO) inere work is done in making a given run 


With a high-speed train than with a train at low 


speed. But while this means the burning of a 
half ioere coal per train-mile, there are economies 
in the higher speed which may much more thas 


offse: 


speed means that 


To double train 
work per 
trainmen; and 


the inerease in the fuel bill. 
double the amount of 
day is done by rolling stock and by 
While the Litter are frequently paid by the mile. th: 
wage schedules is really made up oon the basis that 
ato average tran the employees wil earn 
Thus the 
toward higher speeds for both passenger and freight 


trathe, 


speeds 


fair wages for time spon. movement 


Which has gone on with especial rapidity 


during the past decade. is really a gain in the econ 
omibeal handling of trattie and not, as has been often 
dasumed. a movement! to meet demands of shippers 
wid passengers without regard oto its effeet oon 


Operaling EX pelses. 


But while only S00) more foot-qpounds of work 
must be done to move a train at GO miles per hour 
than at OO ailes, this work must be done in halt 
the time. hence ono oa devel, straight track ao loce 


MOTIVE MMISt develop three times the horse power to 
lan lea train at the higher sp ed that is requred for 
This. with the added 
How hattled. compared 


the lower, trains 
that of on 


explanation for ths 


length of 
Which are With 


dozen sufficient 


Vears ito Is 
7 mit, 


rapid inerease in the power of which 
has been going ou. as shown by the table in another 
The tirst 


ahd to meet it steam pressure dias been raised and 


locomotives 


column, demand has been on the boiler, 


erate aren and heating surface have been greatly 


increased. By these changes a much increased vol 


ine of steam is furnished at higher pressure, and 


Mr. Quereau has explained how the skilled locome 
tive designer of the 


present clay atlemipts tao Use 


this steam ose ous to obtain the greatest possible 


power from it 
Tin the 


recubating 


before discharging it 
place. the still communion 
throttle 


from the stack 
tirst practice of 
speed by the must he striethy 
prohibited and the prohibition must be enforced. i! 
economy is to be secured. Tn the second place, in 


ereased size oof drivers reduces the piston 


train. In the 
business of the 


speed 
necessary for oa given 
third 


valve 


velocity of 


place, it is the Valves and 


gear te get the steam inte amd out oof the 
eVlinder with as little loss as possible through the 
friction of the steam in the passages. 


complished by 


This is ac 
the use of improved valves, having 
increased travel, over longer ports of greater area, 
synch doy that at high 
speeds the steam shall anticipate the wan's of the 


so adjusting the valve gear 
eViinder, yet without obstructing its aetion by over 
COMMpPression. 

On the much-discussed subject of the merits of 
compound locomotives in fast passcuger service, thi 
that no gain 
found over simple engines, and apparently aceepts 


wuthor cites tests which showed Wis 


he idea that the compound locomotive can be set 
down as a much more economical machine than the 
simple for freight service, but 





aus he improvement 
doubtful 
The gain 
by compounding is now well understood to be due. 


over it for fast passenger service. TI) is 


Whether this dietum will stand very long 


first. to the reduetion of the loss by eylinder con 
Jensation, and, second and incidentally, to the sav 
ing in coal due toe a milder blast from the exhaus 
If it can be shown that the simple Jocome 


tive does not have a 


nozzle. 


macerial loss from eylinder 


condensation when running at 


high 
the claims of the ecompoind need not be further eon 


Vers speeds 
sidered: but experience in stationary practice seems 
that high condensa- 
tion in the eylinder due to the differenee in tempera 
ture of 


to show even oat very speeds 


the entering and @scaping sieam is un im 
portant souree of loss. and apparently there is no 
Why it should te less in 


reas th denen Ihotive cy) 
inder, 
Itomay be true perhaps that with presont forms 
of locomotive valves and valve motions steam ean 
net be expounded thooulh two eyvlinders behind fast 


running pistons without a loss by “clogging”? which 


will offser the gain by reduced cylinder condensa- 
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FIG. 2. SECTION OF WHEEL VAULT, 
BAYARD ST. POWER STATION 
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tion: but the possibility still remains that a better 
distribution of the steam can be effected which will 
overcome this objection. It will be well not to 
make a final rejection of the compound principle for 
fast passenger service until the possibilities in this 
direction are exhausted. 


———— 


Ao special bill is now before the U. S. Senate 
relating to oan inereased appropriation to be ex 
pended on further United States timber tests. This 
bill has been referred to the Committee on Agri 
culture and Forestry and is now in the hands of 
ao sub-committee made up of Senators Roach and 
Proctor. This) sub-committee is asking for in 
formation regarding the necessity for this work 
and the popular demand for these tests, and the 
iime is thus at hand for every engineer and every 
individual interested in the continuance of these 
iMiportant tests to use all influence at their com 
mand to further this good work; to collate and 
forward to the sub-committee all data bearing 
upon the subject and to endeavor in every legit) 
mite way to convinee these Senators of the real 
and live importance of furnishing the means for 
continuing and still further extending these test» 
of American timber. The work already don 
though limited im extent, has paid chormous re 
Urns Upon its actual cost in the new light thrown 
upon the value of the “bled” pine timber of the 
South: and this is only one valuable result out of 
many. The tests to be made are of such a char 
aeter that they can be properly conducted only as 
vovernment Work; and the comparatively small 
outlay demanded is quite as legitimate an expendi 
ture of public funds as is the money spent in open 
ing a harbor or deepening a river channel. In 
faucet, the benetits to be obtained from them are 
much more far-reaching and effeet a greater pro 
portion of the whole people than dees any indi 
vidual river or harbor improvement requiring an 
equal amount of money. 

As vet the UU. S. Government has spent but 
litthe money on these tests. They were only au 
thorized about three years age, and for the first 
year ao very litthe money was set aside from the 
regular Forestry Division appropriation. “Phe see 
end year a special appropriation of S2,Q000 was 
made: and for the third year (IS83) a bill ap 
propriating S40,0000> was introduced, but failed to 
piss oWing to those interested not exerting them 
selves in time, As it was, ST2Z,000 only was added 
to the department bill Ome end greatly to be de 
sired, and one of the Purposes of the more liberal 
appropriations mow asked for, is the establishment 
of a testing hiboratory on the Pacitie Coast for 
testing the valuable and abundant timbers of that 
region. These are “troublous times’ in matters 
finaneial and the government is compelled to ob 
serve due economy in appropriations. But) it is 
the duty of every citizen, and especially of every 
engineer and architect. to use his best endeavor 
to enlighten those intrusted with making appre 
priations, amd toe see to it that this timber test 
fund does net suffer from motives of false econ- 
omy due to ignorance of the valuable results to be 
arrived at. As already remarked. the importance 
of the work already done to the multitude of users 
of timber is out of all proportion to the paltry sum 
expended in obtaining them, and every considera 
tion of economy and a better understanding of the 
qualities and uses of our enormous timber supply 
point to the extension of these experiments as both 


Wise and proper. 


——__¢—__—__—— 


The Greater New York bill has passed both 
branehes of the New York Legislature, has been 
signed by the Governor and the people of the dis 
trict affected will now be enabled to deelare by a 
popular vote whether or not the majority really 
wishes this consolidation of interes's. There is con 
siderable conflict among the newspapers of New 
York as to the actual area included in the Greater 
New York: some giving this area as 125 sq. miles 
and others as OL7.S sq. miles. This journal also as 
sumed the smaller area in editorially speaking of it 
some Weeks ago: but by an actual measurement of 
the section as detined in the bill we now find that 
we were in error, and that the larger figure is 
nearer the truth. The real area of land and water 
incinded within the boundaries laid down in the 


Act is about 676 sq. miles; but the land taken alone 
aggregates about 318 sq. miles. as near as can be 
made out from the very vague boundaries given in 
the bill. Considerable change has been made in 
the north boundary since consolidation was first dis 
cussed and Yonkers is not included in the present 
scheme. The northern limit of New York, as now 
existing. is continued from the Bronx River to the 
middle of the channel between Hunters and Glen 
islands, in Long Island Sound. And on Long Is 
land is included all that part lying “westerly of 
a straight line drawn from the southeasterly point 
of the town of Flushing, through the middle of the 
channel between Rockaway Beach and Shelter [s- 
land. to the Atlantie Ocean.” This area, of course, 
includes Brooklyn. Flushing, Newtown, Jamaica. 
ete. and the part of Hempstead lying west of the 
line fixed. The whole of Staten Island is also 
taken in. According to the most recent census avail 
able this area of 31S sq. miles now includes a popu 
lation of about 2.965.800, This same area had in 
ISTO a population of about 1.450.000, and in TSS 
* population of about TS50.000, 

This total land area of S18 sq. miles may be sub 
divided as to areas and population about as follows 
New York. including all between the Hudson and 
he East River and the Sound. about 61.8 sq. miles, 
With an estimated population of about TS20.000; 
Staten Island, or Richmond Co. SS. sq. miles. 
With about 55.450 inhabitants, and very nearly Zoo 
sq. miles on Long Ishind, with a total population 
of nearly L1OO.000, Over these iain subdivisions 
the density of population is about as follows: New 
York, nearly SO.000)> per sq. mile: the Long Island 
section averages O460> per sq. mile. though this 
includes ZY sq. miles of Brooklyn, with a density 
of 35.000 per mile; and Staten Island has an aver 
age of only 900 per sq. mile. Taken as a whole 
(ireater New York would have an average density 
of population of 9.300) per sq. mile. as compared 
with S,Z00) for each of the GSS sq. miles of the 
Metropolis of Lendou. In aggregate population 
Lendon would alone outrank the Greater New 
York: the English city having 4.211.056 inhabi 
tants according to the last census. Paris, in IS, 
had ao population of 2.447.957. and is thus out 
ranked by the later New York. Of the other great 
cities of the world, Berlin has over 1.600.000; Tokio 
and Vienna have at least LS0Q,000 each: and Can 
ton. Ching, was eredited with 1,600,000 several! 
years ago. The exact population of Chicago, the 
would-be rival of New York, is ditheulr to state 
The census of TS90)> gave that city 1.099.000: but 
aecording to local statistics Chicago has now about 
2.000.000 inhabitants. [to is a great and big city 
anyhow, whether it ever eclipses New York. or not 
The prospect now is, however, that it must defer 
hat glory fora time, at least as far as population 


IN ¢ oncerned, 


SAFETY FENDERS AND IMPROVED 
BRAKES ON STREET RATLWAYS 


The increasing frequeney of street railway acci- 
dents, resulting from the rapid introduction of elee- 
tric and cable power in place of animal power on 
our street railways, is arousing the public to the 
hecessity of some aetion by which the danger from 


vreater speed may be decrensed without foregoin 


the advantages of increased rapid transit possible 
with mechanieal propulsion. But while one whe 
has followed the daily record of killed and maimed 
in the newspapers must acknowledge the urgeney 
of such action as is being taken in several of our 
larger cities, the question arises as to whether the 
precautions demanded are the only ones needed. If 
we may judge from the press reports, most of thes 
cities have confined their work to urging the use 
of fenders attached to the front end of the ear, like 
the pilot of oa locomotive engine. the object ot 
Whieh is te pick up the person struck. or to push 
him to one side or carry him along out of danger 
from the wheels until the car can be stopped. In- 
deed, at a superficial glance a fender is the most 
obvious and apparently most logieal deviee for se 
enuring safety from collision. 

In another column we describe and illustrate a 
number of fenders of different types. These have 
all been tested by actual use and may be accepted 
as representative of the general lines along “which 
the most sunecessful forms of the device have de 


veloped. It is not necessary to discuss here the 
merits or demerits of individual fenders, but the 
recent agitation in several cities for the compulsory 
adoption of fenders by the street railway companies 
requires some comment, especially as their use 
svems to be generally consideredtthe one necessary 
measure te prevent further injuries to persons o1 
the track. 

An increased liability to collision Is the concom) 
tant of the increase of speed which has followed thi 
introduction of mechanieal propulsion on street rail 
ways. If collisions are to be prevented, it is evi 


dent that some means for controlling this greater 
speed and the momentum of heavier cars must be 
secured. All that anv fender ean do is to reduce 
the danger of death or serious injury from col 
lisions when they occur. Its use cannot affect 
he frequency of collisions except to increase them 
by impressing the motorman with a sense of se 
curity which makes him less careful te avoid 
colliding with persons or vehicles. crossing the 
tracks. It may be thought that the danger 
of colliding with vehicles or other cars is smal! 
compared with the danger of colliding with 
pedestrians, and the danger of killing any one in 
such collisions still less. ‘Phis is undoubtedly true 
vet we ean reeall half a dozen collisions with 
vehicles on the electric lines of a single city within 
he last three months. two of which at least have 
Within the last few 


weeks the papers have recorded three or four col 


resulied in the loss of life 
lisions between cars and vehicles or two eleetris 
ears, In each of which several persous have been 
injured. Tt is clear that fenders are of no value in 
such collisions as these. As to eollisions with per 
sons crossing the tracks, all that any fender can de 
is to minimize the danger of killing or maimir 4 


person run down by a ear. There is ne deubr that 
the betier forms of fenders will do cfheient services 
in saving life and should be adopted on street rai 
ways. We would say nothing against suelo im 


provements: but at this time when fenders are at 


tracting so much attention. it needs to be pointe 
eut that we should net only strive to minke 

lisions Jess dangerous, but to prevent them alf 
vether, so for ous this I> possible. To effect th =~ We 


must look te the brake power and the proper regu 
lation of speed. 

With th PreCresdse in the speed and weicht it 
street cars which occurred when the electric mote 
displaced the horse, here has not been a proper 
tionate increase in the braking power, but on th 
contrary oa relative decrease, since the old horse 
ear brake, not much inereased in power, is still used 
almost universally It is but right to say, however 
that the brakes commonly used on cable ears are 


somewhat better, ss they nilow of quicker applica 


tien and are generally more powerful. But het is 
with eleetrie cars. the musele of the driver is the 
milvy force for applying the brakes and in sudden 


elergencies this is only partly available since the 


driver's attention must first be given to rel 


v releasil 


the grip. We have already discussed the inefth 
cheney oof street car brakes in our issues of uly 
11. ISO. and Sept. YI. ISM. and shall not dwell 
upon it here, but it is toward their improvement 
that attention must be directed if we would increns: 
the safety of electric and cable cars and make pra: 
tieable high rates of speed surfiee street ra 
Wis 


The New York State Railroad Comunissioners 


their last report (lng. News. Jan. 1S. 1804) hav 





realized the importance of this question of better 
brakes for street ears ahd recommend its considera 
tion by managers of eleetric and enble roads They 
sity 
Bonre ~ i \ 
of stree ~ hee ‘ 
essed wit! he benetitsn w 
st Tos ’ te ve 
OL Ninies Thi Teeessily rf 
iek stops on steam railways. which led to the tan 
tion Of the straight air-brake and afterward to the 
matic brake. is now being experienced on street 
Vays Operated by cable and electric power Ins ‘ 
ire frequent Where the reduetion of speed in ce 
of titne is necessary to prevent secident. and this 
enive tee Secured tb some Tot f a by ke 
Thus far such forms of air-brake as have beer 


designed for street cars have net proved entirely 


Satistactory, and this has given a plausible and 


to some extent a valid exeuse to street rai 


Way 
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LETTERS TO HE 





EDITOR. 


LONG PRATE GIRDER BRIDGES. 





s I netice in your issue of Feb. 15 an item in re 
vaurd to a 182-ft. plate girder swing bridge that ‘s 
bei bu for the Washington & Chesapeake Beach 
Rh. OR. by the Youngstown Bridge Co. This, you say. 

t believe to be the longest plate girder span ever 
erected in this country In 1886 the Chicago, Burling 


Quincey R. RR. built at its Aurora shops, from 


tr} 





lesigns made in the office of its Chief Engineer, a plate 
virder draw-span 189 ft. 9 ins. long. This was erected 
he same vear at Quincey (I1l.) Bay and forms part of 
eoaupproach to the bridge across the Mississippi River 
tho that point, an island intervening between the main 
ver and what is Known as Quincy Bay. ere were 
’ i sume time for this sume structure four fixed 
spans of deck plate girder, S4 ft. Tl, ins. each. These 
spans repliced the “Bollman” bridges which were pu 
nh whe he bridge was bu }S6S 
Yours truly, Li Poe. B 
Chicago, Feb, 22, 1894. 


ERRATA IN “CLEANING AND SEWERAGE OF 








: CITIES.” 

s lease allow me to call attention to the following 
rrors in ‘‘Errata in ‘Cleaning and Sewerage of Cities’ "’ 

Page 128 n Fig. 1338 a letter ‘a,’ "’ ete., should be 
Page 152, in t 

Page 165, 12 mn p.’ should be “Page 164 
12 lines from top.’’ 

Page 170, 5 lines from top,’ ete should be “Page 
174, 5 lines from top,”’ et 

Page Change the cap ind 
Ise.’ To what are the captions 

Very truly yours J 1D 





Olean. N. Y. ISt4 
captions of Figs. 
for the 


Feb. 26, 


ISS and 189 are to be 


one other. The word “transpose” 














vould have been better than “change.” hed.) 
Si Replying to your request for corrections of Bau 
eister’s ‘Cleaning and Sewerage of Cities perm 
me to tll ve en o Table iL.; p. 23, ** Maxi 
mm Intensity of Rainfall wherein it gives a pre 
ipitation of 16.01 cu. f per se per acre on June 4 
uo Cialvesto Tex. This precipitation record I 
win informed by lor dt. M. Cline, Local Forecast Officia 
t (aaiveston, is unreliable 
Mr. Cline furnished me a precipitation table for the 
‘ ul nelnded berween April 1) S71. ind Aug 31 
LSO2 oninie ion with study of the sewer: ot 
tritlve ol Vhieh | vile ‘ more than ao ven 
ag? Phat table gave the pre pitation ** Pune 4, TS71 
e100 a 1 o 4:16 ") S amounting toon 
eoof precipitation of 301 ns. per hour The rate 
VAN SO CXCOSSIVE hat To. ie his attention to it, with 
the above resiul Yours truly, W. Kiersted 
IN sus CTIA bel, 2S, 1TSD4 


SEWAGE DISPOSAL BY IRRI 


GATION 
. | regret to see that either Ll or the types hiv 
le $ i s 4 roan Vo oarticie on the area needed 
ewure dispos N rigatio page 143, Feb. 1/ 
1 100) lions n the ninth line of the see 
mid paragraph sbould be SO,00O0 gallons. The fact w: 
so overlooked tha he descent of water through th: 





vround during the day of application would) amom 
) he © ins waking the depth of subsoil, ot 
v} } he voids are vide Valluble, 24 ins. instend oft 
1+ ins These ¢ ms, howeve offset each other, an 
e stated pacity of the otal space available fo 
ptliv sufficient for sullons) is corre 
ese Change ire iinp n sam er of 
f statement. but Ss indicated in the article, tlhe 
ul moof whieh they form a part Ss oa purer 
merical cone nd s factors would depend so + 
ivel on ‘ ilitvw of the oi that it can have Whee 
f her val than that for which it was intended— to 
y wha possibilities as to capacity may de 
ie ‘ I midditions. Very uly yours 
Geo. E. Waring, &h 
New pe a Ee ; Sto 
CKELLULOID SCALES 
S Noting the ette ibe ‘ id scnles 1 you 
eof Mareh 1, the Mowing may be of interest: 1 
ive ao flat. oa celiuloid os ‘ us. wide nd 1 f 
me nd abou is thin as Bristol board lis flexibility 
ikes it ve Hhveile b for me defe for the 
ee vears L have had is been steadily and u 
formly shrinking and ow 1-16 in. shor 11 ft If 
vluing celluloid » wood Ww suré prevent s shrink 
v it is good, but cellu | me will evidently ne 
iis we Yours ‘ gs. J hates 
New \Y | March 2, 1St4 
(We said “gluing,” in note in reply to 


another correspondent’s query, but intended the 


March &, 1894. 


taken The exact 
which attnched to the 
wood is a trade secret of the manufacturers.—Ed.) 


UNDER 


word to be in a general sense. 


method by the celluloid is 


TUNNESLING THE RIVER. 


while 


BAST 
Sir: The experience of the 


contirm the opinion you have 


writer eugaged on 


work in this city tends to 
expressed 


of a 


n your last issue as to the possible existence 


vein or trap of decomposing or decomposed rok, 


of a peculiar character, not far from the East River Gas 


Coos tunnel. At the period referred to a decomposed 
rock of a wet, pasty character was uncovered and mas 
possibly be an outerop of the vein encountered wider 
the East River. Phe underlying rock on the east side 


of Manhattan 
praeipbl, 


Island appears to be ao conbination of 


Idea, quartz and feldspar (with small garnets 


intermixed in some localities), from which it is inferred 
that the soft deposit referred to is a decomposed feld 
spar. The existence of this material in the line of sub 


aqueous tunnel operations might prove troublesome 


It is possible that veins of this material may be found 
Manhattan Island or in 
I think that another and similar but drier deposit was 
side of the ishand 


Sts 


at other points on its vicinits 


uncevered on the Gast somewhere be 


S4th 
your inference of the existence of this peculiar material 


ween 2Sth and These facts seem to warrant 


in and adjacent to this city, and suggests the advisa 
bility of thorough exploration before inaugurating costly 
and important enterprises. A slight change of site 


might insure safe, economical and rapid prosecution of 


work and prove highiy advantageous in the subsequent 
work on land by operating along the most desirable 
routes as indicated by the physical features of the Jo 
eal It may be inferred that the location of the East 
River Gas Cov’s plant at Ravenswood, the position of 


the public lackwell’s 





buildings on Island, the Trans 








verse Road through Central Park and the desirabilits 
of making the shortest connection with their “%6-in 
iiino on G6th St. exerted some influence with the com 
pany in the se of the present site of their tun 
nel, and of 71st the line of subsequent operations 
The physical of Tist St. and he large water 
Inain on one of the avenues would be somewhat dis 
advantageous to the proper prosecution of the work, the 
cost of which would also be greater, probably, than if 
il THbeore desirable 1 ute had been selected It Would 
seem advisable to avoid reck excavation as much as is 
cousistent with proper work, for in some cases rock ex 
eavation in city streets is either synonymous with shal 

w trenches, ineompetent or unsatisfactory work, or in 
creased cos I ire these arguments invalidated dn 
the facet that the work las been executed qoder cont tie 
Voy he lowest bidder Respectfully 

Phomers PT. Kame 
New York. Mau i, TSO 


THE BAST PROVIDENCKH SPANID PIPE FAILURE 


Sir: The communication which appears in) your issu 
of March 1, under date of Feb. 17, from Mr. |. H. M 
Blake. relating to the cause of the East) Providenes 


leads me to ca 
evested by Mr 
MS. which I 


tttention to the fuer 
Delake 


stund-pipe failure 
i Wis ant vated 


raged for a considerable period in com 


bet e Calse su 


nnd exter ded hn the Vou oon 


cidents and failures 


stand-pipe a 


has received 


ose corsidern 





md at hand facts whic nt onee 


sux 


vested what he firmly believes was the true cause of the 
ti! failure of the above-mentioned stand-pope on Jan 
1) Phe record of accidents above referred to was abou 

mpleted when this last failure occurred, and a delay 


order to 
Mr. Letand, 


“Engineering Re 


fa week or tore Was necessary it 


Qive proper 


ration to the statements of which 


ied in KMngineering News and 


san. 2 following 


fail 


amd 27, respectively. The 


Bast Pr 


ire Was prepared previous to Feb, 1: 


discussion as to the cause of the 


vidence 


Phe wide variation in the thi 


n kuess of the ice found it 
ndicates that 


e ruins the ice tube which formed dur 
the period of cold weather while communication 
the mains was cut off, was eccentric in shape 
ig a thickness of 1S ins. on the northern side and of 








% ins. on the southern or southwestern side, where 
i action of the sun was the greatest. The tube of 
4 tless formed against the interior eylinder sur 





and it would 
the connection of the ice with the bedplate was 


>to the stationary level of the water, 
seem that 





water-tight Assuming such to have been the case and 
that the action of the sun upon the south or southwes 
side of the stand-pipe had formed a film or pocket of 
vater between the metal and ice shells upon that side, i 


is end 


order 


to have had a 
to subject the stand pipe 


Necessary freezing temperature in 
to strains probably more 
severe than may be otherwise possible, unless, perhaps 
be those which are produced by fall of a larg: 
‘e, Inasmuch 


body of ice through a considerable di 
} under the existing circum 


latter was impossible 

the former is here advanced as the most proba 
ble explanation of the failure. It may properly be added 
that according to this theory the pocket. and 
quentiv the initial rupture, would naturally oceur on 
the south or southwest side of the stand-pipe, and that 





as the 


Stalices, 





conse 


rupture might take place at almost any point in = the 
ower nine-tenths of the height of the ice tube, the 
strain required to produce rupture growing less, of 


course, with the decrease in the thickness of the plates. 
Thus it will be seen that if the initial rupture took i 
Place at a point 5 ft. above the base, as state py Mr 
Leland, the pocket of confined but unfrozen water i 
probably 
plate having a thickness of %& in. 





existed there and the failure originated in a i 
It is furthermore of 
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importance to observe that the formation of such pock engineers. [ will only say, in passing, that many fail of masonry to prevent the water fro eeping along 





tial 1S probable nly betas : ‘aul ri ube ‘ xt nds oe 1. ures of banks have been ascribed to defective outlets the horizontal lines 

light connection With the bedplate, Which lat - com F . * 

tion may rarely, if ever, be found to exist except when Which have really been dué to water overtopping the Allusion is frequently le to the old bunds in Ind'a 
the stage of the wate retiains comstant for some tim cham ind’ an word or two about ese old dams mav no ‘ 


during freezing weather, such for instance as in the case 
of the Asheville (N.C. stand-pipe. In proof of the fact 





Assuming then that a dam has abundant length out of place. One of these forming thy Cu ns 




































































that the force generated in the manne ibove in ited of overtlow, it is safe to say that the weak point is in onsisted of an eartl ink 102 ft. higl hh tM ft 
would be sutlicient to cause plate fracture, reference the outhe In the embankments first built in England water. The slope o e water side is > to 1 1 
may be made to the well known ‘‘homb-shell exper | } | | 1 1 1 1 
ments or to the various evidences in nature of the pow the pipes were laid through the artificial banks and the outside » lo t op na to or ihe t 
erful action of frost. the valves placed on the outside Many failures «x evetted These old di s, which have stood for e¢ 
Sinee writing the above discussion extracts from thie urred from the settling and fracture of the pipes turtles, were 1 ‘ ping smal mounts of ea 
local meteorolog cal record have been obtained through rede he weight of the embankments: and as theye from baske | ‘ é msolidated I S 
the courtesy of Mr. J. Herbert Shedd. Citv Engineer of Vas ho contrel to the water from the inside, of conrs: cases by elephants g wn the earth. No 
Providence rn ] Although the temperature clond and othing could save the dat This led to building cul Vil Vis send I I ee stuted 1 India s f 
wind records for Jan. 19 and for a dav or two previous verts exenvated in the hard ground under the embank of i vation eservoirs W have failed | \ 
ire nor distinetly those above ussumed, it is not neces Hients In these culverts pipes were placed. with stop following the outlet s< es 
pil 
SAry for that reason alone, to abandon the theory as or cut-off walls near the inner slopes The valves were \ecording to Hiunbert ‘ vidth of an « tl I 
advanced, for it seems entirely within reason that with venerally placed on the inside, either directly in Ine op cannot well be less n & to & f ind f 
steel having the excellent qualities previous!ys exhibited vith the slope, or oftener in valve towers, of cast iron nuentiv 12 to ZO f 
by the plates in the upper portion of the stand-pipe, , sonry, connected with the tops of the dams by [ believe Mr. Rawlinson’s ® was. 30 f wide 
Wonld be prossille hat he expansive for might have bridves flowed ow er level 1 Ss e f 
been aeting ntermittently or perhaps, continuous rhe erts have give Vey i os stances \ eS Was ’ he hickness should on , 
throneh some ime ind that on the eve gz of Jan. 19 st ling le he weigl of he embankmen ilso b hat tie 1 the he | f ‘ 
» the temneratnr ‘ r elig | hel PezZil 
When the temperature was at o - low freezile ssing the puddle trench o ore of the dam w ’ Havit givel s f Knglis Lotive 
the patrarecyy ndency f e already strained plate spe ’ pre iutions wid boy ving puddle placed wos e he p ‘ , e Bosto ite \ 3 
‘ ’ } owerful expansive for if tine] , 
‘ owl © power x] V a ’ rround ‘ Puddlk sud erous mate | » Use sare e:SOnS 1ere The j Ss ) ) w 
“ st ' nitial ruptur nrobatbly t the n 
ite 1 the ili Ire, | \ 1 ) where the heads are grea It is of course compara his discussion shows f ' ‘ 
A referred > by M Leland s s eoummu ; 
ively Ie i he heu of an embankment ! vhen 
ition Engine ¢ News of Feb, 22. 5 f from : 
| ‘ ad plpes oO im a | ’ wi ej 1 eS 
lose 
i I | ind sriall il SI »>b sed only 
hie leory ffered v Mr Blake . he rupture pee ‘ i eak, 1 ‘ ed \ evi (OOd Level. E/ 251-25 . 
\ ore s ire . 
nig ver bre sed t e sudden expansion of 5 
} 1 } 1 
ornti , Coy ies ea oe 7 = ee Lhae dlalle enches in rs Knglish daros e ¢ 2 
el » wre lenths W here he ve s were b 
reusddarie rs ¢ » of ! ke cold = Gy 4 > > 
, ms then he clay was vers yt to settle and break ¢ == 2 7 
Wenthe i mgh sugves ne the true ise of he f ° : a = ” , < >. 
e is nevertheless deticient if reference is made to ‘ e Tassel This led o constructing slip joints, i ll a al rr = POT RE PET os 
tin bod f wate i ‘ l-pipe, for the shee f Vii were msy contrivances and seldom success e 
me f ‘ | f cy } st ' vert 
, ste ; aa sie a _ i Aftery was f nd be oO begin Sectio; ‘ fF ndceie y F L oe Wate 
OOS wud was ( i f f ‘ thoating free f e | lille t Wi ASO! foundati« | a 
ent he tweet evel » to he culve o res ou All these pre 
It was ] ‘ } i } rvat ha ‘ fre ions did ne sure s ess. In the first p e, the 
juent pumpings ¢ ( ibe is melted Wil V s lowe! sinking of the ench fo hie ore wall and ie pump ' to ft eig | . ‘ 9 1 
portion, so if is a p» ket which forms ly bie f he fine mater sO of the soil on each side side, ‘ Tf Sf ! \ 
ne first mnte ng on the sid xposed » the sola eu i ‘ t ‘ f he dam ire i) » disturb ‘ flowd leve These slopes ) ‘ i 
has direct née e base with tl m ere doanied de e ap foundation for the culver! f da rhe s ‘ ‘ ” to 
body * water the w r believes, accounts Seve 1 of he st eminen engineers in England o tl ‘ 5 ‘ ¢ i 2 
for the grea such fa as those of Eas uive argued that the only safe way to take a pipe out 1 below the be These slopes are rvered 
Providence, R. [., and Asheville [ latter fa , i reservo is to drift a nnel through the natu s. 2 f of lo | si ped of ] 
ire occurred Jan, 22, 1895, during freezing weather il ground around the ends of the embankment, con- ol org t ! e core 
preceded by several clear days, and it is a significan nected with a valve tower in the reservoir Che water been started the » ; is bui iD { 
fa tha for some me previou he stand pipe had be in be taken either dire iV ihio the tunnel or led out tered slightly ra The ‘ A ] “ 
we t< hole ‘ reserye enn ‘ ror ire cer Ce ny! —T > > : : . 
used to hold a resery ply for fire vice only, an nh pipes. Mr. A. R. Binnie, in a discussion before the erete, plastered w Portland cemet 1 ‘ 
the an + » he v 1! - ° . t} . } as 
hat an ice tube having walls 7 or 8 ins. thick had been [ustitute of Civil Engineers, says: aici anal win) my See Rar 
formed from the tixed wate evel to a water-tight «con- 
= : ‘ steppe thre een oe af ‘ o vis he 
nection with the bed te By a tunnel outlet, he meant an outlet driven in the 
Yours truly Wri. Dh ps ° solid rock or shale, below the surface by mining eithe ore Wall Is irried to the ro td f places 
é er ound the ends of the reservoir, as in the case of the se of dat Now 6 : eo 
University of Ilinois, Champ Mitt » TSIM Stubden reservoir, or passing deep into the solid rock : 
| < ‘ t ‘ sé ‘ 
. - ‘ or sh , I below the bottoa the puddle trenel as 
(In justice to Professor Pence and because of the a und below the bottom of the paddle trench, , ‘sian sas 
; it Leeming and Leeshaw By a culvert outlet he es bed es ¢ 
l © ! ° 1 , o : : 
value of his communication, we take pleasure in meant any brick or masoury work which was built Adjoining e core wa I strear s 
° neler } nm entt hict : ter S 
siving space to the nbove and in stating that a oe = ulting which was afte }? ed selectes tine and é The t 
wird f by the embankment. , ; 
Valuable monograph on = stand-pipe accidents and he eubankment is of gravel or whatever mate 
failures, written by him and containing the above his engineer cites the failure of the Leeming reser " nvenient. The slopes, however, bo ns 
quotation, Was n our hands prior to the date of a = eee sols was Ira rea a = LIStae nould 7 ; — , 
- ‘i muddle trenel althoug! i slip joint had been used bil ol e er side when ‘ ese vil 
Mr. Blake's letter.—Ed.) ee eee ees ee a ee ee _* 
1} Leeshaw vert. witl slip was f p 3 
ol ‘ ’ 10 f { « sme l ef e of j 
* ren * 2 . yr? e \ \ < v ’ liz ] ( LST vas due \ 
DARTH DAMS AND RESERVOIR EMBANIS Src bes aes = ; 
‘ ; ; ‘ - — 
. rit ’ \ er I lili s W \ “_ we hi iit wh il i it ~ ‘ ‘ ~ 
MENTS." ae ss 
puddle which surrounded the outlet culvert ites taking i 
By Desmond Fitz Gerald, M Am. Soc. C. E \I hatemiuat who hud built more than a hunired ~ 
Having ‘ lesigne » hig embankme s fo ene Ss, gre nd small, said i he same discus I sid Z . 
e storage of f ‘ i of Bosto both be sion :* 7 ‘ . P 
ver oO and 7O f i heigh 1 having devoted —s . 
B Ss >the prope ode il \ t ‘ 
some mt , ‘ | e the ies nd »p tices t : = = ‘ or Phe é ‘ é 
ve : . Ose irs Lam as ‘ i Vas 4 ve sag , y 
connected wi the iy pe ips I have long ago abandoned tti side of eig 
e ¢ ‘ if I give i condensed Ss es L have » connde! t nh i\ ess ‘ - ‘ S 
ion of earth dams and ' of ¢ . 
: \. Jervis Eng engine I y 
e dams above alluded to o ‘ ‘ se be 
‘ ‘ s Ssi0 thoug h Lng inels 
ti eso eservo embank = ’ s , ‘ s ~ ste 
elit be ed o far Phe stratifi ( nil 0 
he expert of that nui lows e 
aT \ e for a ime He suggested tl 
ure ‘ ttions where ours @N saat f oper a ' etic ait 7 * 1 | ‘ ‘ ‘ ‘ ’ 
) } S let us take i ile] u | ( | ‘ S 
I ' “ ” best. espe illv where he inters¢ on WwW : - 2 
lance first 1 l rsh rT said, I ) Vil ( 
‘ lle ench was o KR. Hassard preferred 
hink witl itl vy few « inkments of prope wigs ; 7 
e Wlrere he ground was goo lv n deep ne) 
slopes have ever given way vele ie pressure of watet hee ss ( 
: s fv ev « irely ile | lel le 
They have generally failed l . ’ isufficien : s s S e is ‘ . © < “ 
: | of Tsai le rv} “PSOTVoOl mnected 
WHSTOPWHY and second fror ne vl él WW ir s ad. ey 
vi he Sheflield w : ‘ ently ] | 
out the water through pipes, culverts or tunnels. The | ! 1 
. vlish ] j ! | S 4 ell Wis TO f 
question of the proper design of spillways does not ; “8 ‘ | S 
. . “— . , . ! ght, d he 1 iM { Viite I S ) 
enter into our Inquiry, as his subject has beet fully . ' ~ »> provide fo wif 
é : ; } | the pipes were it hreugt I cl 
treated elsewhere and the conditions for proper desig ; . “ 
; , | na Ws ' . lille Ne ‘ 
are well understood by all hydraulie and water-works ‘ 
. . were ¢ he i ) ions differ as to the eause - ‘ 
‘ ‘ ; : as of the bre hj ] d vl es ed it ! SS ; ; 
*IFrom a discussion before the New England W C1 la ' j { mhek g \ 
‘orks Association. The discussion was opened by My of <0) Ives a ' ' 
Lucian A. Taylor, M. Am. Soc. C. E. A part of Mr Phe almos niversal practice tngland is to b 1 
faylor’s paper was abstracted in Eng. News, Jan. 1S, De Rie te ices 8 eee ol ; » 4 1 eerie ‘> Ine ) ‘ s If 
* A 2 a the Side Slopes o oO | i itside slopes v o 
1S94, under ** Society Proceedings,”’ and the balance in : : : pudd s ed o 
p ce ar fram ohe ‘ ' of v ow} ' tonlariv « } ! 
our issue of Jan. 25 under the title ‘‘ Repairing a i ! ervations of vy own, particula me ¢ 
streak in the Lynde Brook Reservoir Embankment.” No, 4 of the Boston water-works, lam inclined to be F 
The disenssion given herein will be published in full tewe that for hich and tmiortant dame ti rood e center of the © ' . 
f g dad impo dams s is good 


in the Journal of the New England W 


{ 
iation. See Eng. News. Oct. 5 and 








iter-Works As , - : , i : ; es } ) j follows Ag ( 4 ' ldlie 4 
so >» 1893. for a hat ' ) ; 

discussion of this subject before the Boston Society of ulve s should be well provided with flanges and ring- 
Civil Engineers by Mes§rs, Desmond Fitz Gerald, A -~~—- lable to sand leak, and ¢ S 
Fteley and others * Vol. LIX., Proc. M. Inst. C. E to chung s position by slipping 














’ ‘ Ivantages of a masonry core wall is that 
burrow through it, and it is more diffi 
n . eak 10 grow larger than it is ir 
f i ile It w section given in the 
w be noticed that curved su 
rh vive o va of he eXterior anvles «of 
j e natural and easier to mai 
. ers Phe berm, haulfwav down 
sil Miuced for drainage purposes, wiille 
vy a t ~ formed in the beri 
yes lengthwise of the dam leading to sod 
v VI e bank to Keep the loanmi fron 
shield iway tos reuaVY Storrs 
. f pos “i hie ower outlet prgn 4S Jlis 
rial HISOUTV it ock foundation o 
rf he valley The core wall is carried over 
‘ ase voaund besides these precautions 
~ iver tree jntireduced aloe the 
Vu ‘ ‘ pipe at a higher ele 
ed i mnel on a rock foundation at the 
{ i his pipe is placed in a tunne 
‘ 
be tnder pressure The valve towers 
riise \ md located just inside of the 
< i ous behind them 
xperience [ have seem reservoir embank 
ive never been alluded to in the pub 
It has eeeurred to me that some one auxious 
for a thesis could not do better than toe 
{i deseribe aecuately the conditious attending 
f so many of our reservoir embankments 
«te ils connected with the smaller resel 
ive given Wav and which have never al 
attention because they have been uni 
i bv Joss of life or other serious damage. 
ivree with Mr. Tavior’s statement that the 
j < “re hose f earth. The tightest dais 
| if ider gz pressure have been carefull 
‘ dus. Ino regard to what Mr. Tidd has 
drvness or wetuess of materials IT wish 


inst be evident to all that there must 





~ t ndidle «oo eis t~ Thee roe ! 
edt ut there is hardiv any material whi 
I . perce ives of water than clay 'f 
ce for this water to drain off afte 
TTLe lise racks wi result. The most satis 
i | tertivh puddle that we huve sed 
loearn < heen hat which contuined the Jens 
st be made perfectly homogeneous snd 
ed Ino making a solid bank whieh shal 
f st men more depends upor he rolling 
ities byron it wateriig We hishve loupilt 
ku ~ ® Boston Water-W k~ whi 
‘ ed ‘ » i it wef 
! reese \ 





‘ wi 
\ tev 
f exe 1 ples it e eorvico af 
<s i} man become valnable ind it is fi 
that there have been so manv failures 
we e been describing 


THE GALVESTON 


WAY 


COUNTY 
BRIDGE 


(TEX. HIGH 


| bridge onnecting Galveston, Tex... on Gal 

Island with the mainland across West Gal 

Bay. which we illustrate in the aeeompany 

o its. is probably the longest iron or steel high 
. bridge ever constructed: the only other bridge 
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f greater length built, as far as we 
call. 


ehartrain, in 


ever now re- 
trestle Lake Pont- 
The follewing brief de- 


scription of the structure has been sent us by Mr. 


being the railway 


wWCcTrOss 


Louisiana 


Hl. (. Ripley. of Galveston, Tex., the engineer of 
the work for the county of Galveston, at the ex 
pense of which the bridge was built: 


The contract for the highway bridge across West 
Mr. A. J. Tullock, 
Valley Bridge «& 
Kan... for SIS5.500. 
1892, 
ISO. 


(ialveston Bay was let to 
the Missouri 
Works, of Leavenworth, 


pro 
Lron 
Work 


bridge was 


prietor of 


was begun in November, nnd the 


October, extension ot 


the total 


completed in Sone 


the trestle and the extras allowed brought 


cost up te SMLOSG. Ne account having been 
kept of the cost of the different Classes of work, 
wuny statement of cost must be regarded in) the 
mature of an estimate based upon the cost of the 
structure as a whol 

The bridge consisis of SY fixed spans and one 


draw span of steel, resting upon 92 concrete piers. 
making a total length of metal structure of 7432.5 
ft. The S.ST7 ft. of pile trestle approach added 
te the steel structure gives a total length for the 
bridge of 11.209.5 ft. The piers rest upon a_ pile 
foundation with or without grillage, which was 
constructed in the following manner: 

Ani iron caisson somewhat larger than the base 


of the pier was first sunk at the site of the pier 


botiom dredged our to a 


and if hard bottom 


and the material of the 
Wis 
The 


hearing at a uniform 
the bottom of the bay. 


depth of two or more feet, 
that 
driven to a 


found at depth. no grillage was used. 


piles were firm 


level of nhout 2 tt. below 
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The cost of the work in detail was as follows: 


Cedar pile approach... ........60<0. 
Creosoted pile approach ............ 
Steel spans. including wood floor. ... 
Concrete piers, including foundation. 


$6.00 per lin. ft. 
6.75 per lin. ft. 
15.00 per lin. ft. 
15.00 per eu, wd. 


Some further details not given by Mr. Ripley 


have been obtained from a description of the 
bridge in the Dallas, Tex., “Morning News,” and 
from Mr. A. J. Tullock, the contractor. The gen- 
eral design of the trusses is shown in the illus- 
trations. ‘They are of the bowstring type, and 
are divided into four 2O0-ft. panels each. The top 


and bottom chords are made up of a pair of angles 


riveted together to form a T-section and the web 
inembers are attached to them by means of gus 
set plates. The material is all mild) steel, The 
Hoor beams are T-sections built of plates and 


angles and upon them are the wooden 
stringers to which the plank floor is spiked. The 
are IS ft. apart and are supported upright 
brackets the Hoor 


nlso, of Course, by the riveted eonnedc 


placed 


trusses 


by outside riveted to center 


beam, and 
tions of the floor beams to the verticals. 


The chief interest of this bridge lies, of course, in 


its great length and the extremely low cost. If 
we may accept the figures given by our corre 
spondent as correct, the cost of each SO-ft. span, 
leaving the extra cost of the swing span out of 


consideration, Was S1.040. The steel work is 


questionably light, but the trattic will be light also. 


un- 


and the alternative presented appears to have been 
io have a fairly efficient, light bridge for the trafhe, 
bridge at all. Like 
newer sections of the country, it 


have no other 


the 


or to many 


struetures in 





THE GALVESTON BAY BRIDGE, THE LONGEST HIGHWAY BRIDGE IN THE WORLD, 


allowed = to 


except the center row, which was 

project ft. nbove the rest and extend into the 
Inass of conerete composing the pier. Where the 
nature of the bottom was such that too much 
dredging was required to reach solid) bottom a 


vrillage was used which was composed of timbers 
hick, placed on top of the piles, whieh in 
The 


pier \ nrie d 


12 ims. 


this ease were all driven to a uniform level. 


number of piles used for the ordinary 
WW toe 24. Phe 


the SWitge spun, rests Upon 3 piles, 


from pivot plier, which supports 


After driving the piles the mold for the pier was 


placed in position and filled with conerete. This 
mold was in two sections, the first section extend 
ing just above the water surface and the second 
section to the top of the pier. The second section 


Was not placed until the tirst section of the mold 
vas fastened to the grillage by means of wood 
screws and could be released when the concrete 
had heceome set and hardened sufficiently to per 
mitt 


Steel spans were floated into position on a barge 


and fixed by means of 


the 


anchor bolts previously im 
The 
trestle 


bedded = in concrete of the pier draw 


The 
built of 


spetn Was erected in) position where 


exposed to the 
Where it 
The coneretre 


water Was ereosoted piling. 


exposed 


Was het se eedar 


Wis 
Port 
vood quality 


piling 


ised Was made of Gillingham 


land cement, good, sharp sand and a 


ot broken sandstone in the proportions of 1 ot 


cement, 3 of sand and 5 of broken stone, 


had to be built neceording te “what the trathe would 
bear.” 


THE SEWERAGE SYSTEM OF OBERLIN, O.* 
by W. 3. 


(rerrish, City Engineer. 


Oberlin is exclusively a college town, bas a population 


of about 4.404) besides Loo te Tom) students, and 
owns its water-works. The ground is very level and 
the soil an impervious clay. AC simall stream. which is 


the only available ontiet for a sewerage system. flows 


through the town, and during the summer months runs 


dry oexeept for the surplus from the water supply sys 


tem. In Sel Mr. Gerrish made a topographical map of 
the town and valley, and dater Mr. HW. F. Dunham, M 
Am. See. C. B., reported on sewers, recommending 


moditied combined 
Waring, Jr., M. 
which 


Afterward Col. Geo kK. 


recommended the 


System. 
Inst. C. E., 
finally 


separate 


SVSTOTMI, was adopted for the following 


resnsons 
il) The 
Thhust 


sewage, during the summer 
village 


large for many generations that the 


months st 


least, be purified: (2) the will not be os 
surface 


ditches 


Water cenn- 


not be provided for ns now. by and a few 
poverty of the village. the 
tax duplicate being only about $1,250,000; (4) the village 


being all 


storm-water drains; 3) the 


residence property, with no 


the amount of 


elevators oF 
manufactories, sewage will be small. 

In the spring of TS02 812.000 of bonds were voted fo 
sewer and farm, 


S1L.500, its property not 


a trunk sewage nnd the 


being 


eollege 


taxalhle The 


con- 


tributed 








* Abstract from a _paper_read before the Ohio Society 
of Surveyors and Civil Engineers at its meeting at 
16 to 19, 


Cleveland, Jan. 1804 


March 3, 1894. ENGINEERING NEWS. 20 

































trunk sewer follows the valley of Plum Creek and in times of excess of flow by damming it back in the ft. Each roof bas ventilators for light and at Phe 
one of its branches, and includes 1,360 ft. of 8-in. pipe ravine to the south of Mount Morris. The state of New himney foundations are on the rock, 14 14 ft. squat 
With a > grade, 790 ft. of 10-in, with a .22 grade York has the first right in the water of the Genesee for it the base, and 125 ft. high. with «a straight fine 8 s 
and 8,650 ft. of 18-in. pipe with a .13 grade. The feeding the Erie Canal, and in times of drought the fi 
amount paid the contractor was $8,160. Only about TOU quantity reaching the city is only 4.000 cu. ft. pel On Sunday, May 7, a heavy freshet was running in the 
ft. of the trunk sewer was in streets and the balance minute and becomes practicallly useless for the many river, and the man in charge of the inlet gate allowed 
passed through uneven ground with from 1S-ft. cuts industries dependent upon it. By impounding the water such a volume of water to enter that it overflowed the 
to o-ft. fills. it is contemplated that a constant power of 30,000 HP old race wall at the company’s propérty, and filled 
The creek crossing jjust before reaching the disposal per day may be realized. The fact of water storage in th pocket between the rock and the wall, with pressure 
field was effected by a length of pipe on each of two near future being a possibility was considered by the enough te overturn sbout 50 ft. of the wail. acruaily 
iers. 9% f ‘ inserting > net y go ttar tr io ‘ > re stati ( ‘ advantage : . 
piers, 24 ft. sq., and inserting one length between writer in de igning the power tation, so that advantage tearing out the rock. which was still clinging to the 
The pipe was wrapped with haircloth and oe rhe may be taken of it without unnecessary change or ex- brickwork at the hottém. The old vace Wall wan vor 
“ rs . ’ thes for an inverte j ‘ t > a . - = } 
ont was much . as than for an inverted eon and im wap hl > . i defective. and Was entirely repl iced ' Wis neces 
results more satisfactory. rhe site of the power station is on Brown's Race, att : . é 
. Gg * q s S . sary to put in a eofferdam while the wall was buil 
Out of the 8,650 ft. of trunk sewer 1,300 f1.. rang ng the foot of Factory St.. and work was begun Novy. 2S nd the } l-gat 1 \ ! 
. . = : 3 * . ithe le head-ywates put im place s the rock Was fl 
in lengths of 2S ft. to 500 ft.. was found broken upon ez. As the discharge from a main sewer was continu 
pe , : eS y regular, flour sacks partly filled with «ht ement mo} 
attempting to pass a ball through it. The pipe used was ous and had to be maintained while the work was going ' fil 
. oa . . . : ° . ‘ . a tit Wis resorlet Ta, te il ‘ wikpes il el sheel 
lty-in. vitrified fire clay, carefully laid with jute gasket on, the first step was to direct the sewage water into Z ey , , 
: i , s piling, a laver of bags being placed at the bottom aie 
and imported cement joints and with good bell holes in t pond near by, by «a wooden trongh. A. cofferdam was 
} re ‘ aa : . » : = 2 ‘ tamped down so as to pack Closely Phe ener ib 
the trench. No tamping or flushing was done, The breaks placed at the river end to shut off the river water, The 
. . > ' . serbed the water and set solidly Hlling every Crevice 
eccurred under varying conditions of material and water was kept down by steam pumps, se that the r ! . 
3 : . > ‘rior Wi t . IS ins. of elay puddl 
trench depth, and ne explanation can be offered. In rock at the lower end was bared, and from this ihe he interior was shied yn . . I Ale 
elaying, shale clay pipe was used and great care taken niuaisenry of the side walls of tail race was commenced ise rammed Gown fo Keep the dam trom slipping, 
o tamp the earth about the pipe, but in a month 150 f and carried up to 6 ft. above low water mark Al holes were drilled in the rock about 6 ft part, and 
: ; ts ae 4 -] ou ' ius dropper mte ther 1 rs 
of the new pipe broke in the same manner, that is arch of 74 ft. internal radius was thrown across thie Ity-in, reund iron pin fropped in the > 
> . . ‘ ° : : 1 . ‘Te tise le «| lie ss ‘ | ) il y ~ - Thee I 
four straight cracks lengthwise of the pipe. at the toy top. and the rock in the center Was excavated 2 ft were used. to which the sheet piling was fastened, th 
bottom and each side.* below the water mark. This form of construction was first course being Thy ins. thick and anothe ourse of 
The district sewers have a total length of 2o.500 ft. carried on for 165 ft. from the river face of the tail 1 in. was fastened over to batten the joints 
and comprise 25,000 ft. of 6-in. pipe on a 0.4 or O62 ade race, and was done in open cut, the old sewer being The power room is 0 fi Wide by 64 ft. long ime 
ind 5.500 ft. of S-in. pipe on a O4 ade There are removed as work progressed. At this point the arch contains the wheel-pit floor already mentioned, leaving 
25 Rhodes-Williams flush tanks and 4. 6 and S-in. second Was tiade semicircular, with internal radius of 6b. the engine floor 36 ft. wide, with space enough to plaice 
zrade vitrified pipe Subsoil drains were laid beside -all sous to better support the weight of the steam Ix four horizontal engines. each of Fane TP The water 
district sewers with a sealed To in manholes. Y's were that were to be placed directly over it. The ci Wheels are twin. Poole-Leffel. central discharge tut 
put in OO ft. apart The averag eut of the district form was carried 95 ft.. making the race proper 260 ft bines, 23 ins. in diameter, and develop 500 AP. when 
sewers was 8.2 ft. and the cost, exclusive of engineer- long. At this poirir the wheel pit commenced. The run oat a speed of S60 revolutions per minute nder «a 
ing, Was about SLT, 700 or SB KK) per mile, pit is 64 ft. long and on the wheel floor 14 ft. im the head of 02 ft. 6 ins vith a discharge of 2.S00 ». I 
When cellars are to be drained a 3-in. pipe. witb ear. The wheels are supported on double 16-in. 1 of water per minute Power is transmitted fro hie 
‘emient joints, is laid to the subsoil drain and connected bests, resting im the recesses in the rock at the end Wheel shaft byw a repe-whee + ft nh ocdisttine te keved 
with it by meaus of broken stone. Im the middle et he poi is lined with WwW ins. of briekwork sid the ’ ie shift ind grooved fer tiftecr 1, 1 oa t 





H. C. Ripley. Chief Engineer; A, J. Tullock, Missouri Valley Bridge & Iron Works, Contractor. 

















er iy SO connections, including bree coolleue cheer \ hiere fle s id wot S obsatthes syined monk ix stevende es Dhrese pers W 
tui OS, been made With the sewers ani ibou rig ineles te bre Platks ~ tid 1 will poletnn are mui othe ite shaf nhove his ‘ is vrooved 
HMM) callons of sewage per dav was passing through nateled hard maple flooring. with «a hiver of sbrestos sixteen | i pes I'hie ree brerd endless. the ile 
! > Sewer Drees at - — arn +} t hi ail 4 7 ' 
ie Sewers Leo ¢ paper between e two Phis was dome te en ~ md iS pissed = single ¢g ved whee 
" Woaunuvy odor grisiung from the sewer isverenal i movable f ‘ ‘ ns b 3 
Sti the masonry was inid in Portland cee I veigl ; rts \ ensio t | i 
fHE ELECTRIC STATION OF THE CITI erk Was prosecuted continuously, excepting Sundays of the line shafts is 350 revolutions pe nee = 
jamie ai ann ane : luring the inter of %.92 the temneraturs ein . be spl ual 2 ae 
ZENS LIGHT & POWER ©O., en Se eee See eer areee, Saree he rope travel is 7.087 ft. per min The flume is 
Semmetimes “i I All the mortar was salted. te preven vile vith ste niate it ve} 
> ‘ 2QTR Dp . y ee F E | s iis eleb , ms i 
, ROCHESTER, N. x freezing The foundations were all upon the reck, witl ed witl . : } ti i j } 
5 : 1 co s of syel ] isiele al 

Che consolidation of three vas companies iid he exception of one short space The tail race. whee I) e nowse ot ‘7 Ww 
f three electric companies at Rochester, N \ pit and foundation of boiler house were completed. and nei conden } 
into one organization, known as the Roehester Gas the sewage turned inte the wheel pit on Mareh Ss. 1s05 heavy bed-plate. is ] ed This « ‘iia ix ed ‘ 
& Plectric Co... was effected in She Afie this On Mareh 16 the brickwork of buildings and chimnes HE ind i , i } } . 

tie sx t or oopre ‘ ~ t i 
eonsolidation some of the stockholders in he «if Was commenced The walls of the boiler less ria \ iti fotM) | 
t prev leony cof LM m. TM lie ° rank shat 
ferent companies organized an independent company chitnney were laid in quick-lime mortar, but all oti f i 11 
i torrar, I i ‘ sl ee foryvliug aotie Jrlence “ le l = 
Whiose plant was designed and constructed byw the work in cement mortar. In laving the wal itn drsicte linmete rnd =) ins ) hie i 
writer, and jis in operation, supplying electricity for ind outside course of the wall was laid two bricks h me driv hee S eseer > j 
light and power The equipment is of the latest and the center was then filled with grout, and the pre he wuote W hier 1 ! mu) 
t I . achiner 1 ry the "estinghonse svs- . : ; 7 speed conf é rhe 
most improved machinery under the Westinghouse sy viously wetted bricks placed in it Headers were 1 peer’ tninuate The 1 ‘ S { Own 
tem The Genesee River runs nearly centrally through troduced every seven courses, and alternated on th He wilers, tive of } \ ; i ' 
the city, and has a fall within the city limits of about inside and outside of the walls jlers are hori bata 
zoe ft i a successic f three falls ar rapids, The . ime 7 Hue : st ’ cwork, wi 
yo Tt., In a = . m oof an, i , ind rity - ‘Th The walls of the main bnilding are 49 ft. high fron « longitudinal seams p ed f ri 
water is used four times over before it reaches the level 4 a : = 1 pola nove ‘ ’ ‘ 1é 

: Bs : foundation to eaves. The power room is 24 ft. high oilers ‘ tended fe f { 

of Lake Ontario. The flow sinee the country has been “es ere 11 ft. hict 1 . ; . ne Pete ate sa Pe , 
' ; . A tiie ne sha room ; igh >TO This port the ‘ » prover t} , ‘ ! 
cleared of timber is much more irregular than formerly, \ > ¢ r nye ved '¥ ae : Ree ee sine 
; Walls 3 2 ft. thick. At the floor of the dynamo roon ites and head t t th 4 
ind measures are now being taken to store the water ‘ z : " Nee eae oe eee eae isi aon bi 
: the tloor is reduced to 20 ins. thick and reinforced or Ye inteed tensile strength of 35.000 ¢ olan d) rhe 
: the inside with 4-ir ilasters 20 ins ide, 10 ft. 4 ins { { t 85 ‘ 

*Since this article was put in type a letter has been ‘ isicle i i pita * s 20 ins. wide, 10 f 4 in St ind lim if elasticity of 35.000) toa boner pbs 
received from Mr. Gerrish stating that the cement used part on centers. At 17 ft. Above the floor the bricks The shafts are all of tmimered moo ins el 
for the pipe joints was German Portland, 1 to 1. Pro ire Corbeled out, joining the pilaster heads and form vith heavy floor pedestals and. fitted sé ijus 
fessor Newberry, of Sandusky, has suggested that the ing the bearings for & x &-1 hite k stringer bts 
breaking of the tile may have been caused by the pres elias ae ; aD, WHIG ORR SIINZETS, DOME Ing ring-elled habbit ined bearing. Th s 
ence of free lime in the cement used causing it to swell through the walls. which are to carry an overhead are placed on heavy cast iren quills furnished with H 
and burst the pipe hubs. traveling crs p sha: ; . : 

. ‘ g crane The buildings sre covered with el rietion clutehes of ™ , ipacity ‘ s i 

**Abstract of a paper, by R bert Cartwr.ght, presented 7 ee Se rs ith steel friction clutehe t “wd ELE ved rt ihe in 
at the meeting of the American Society of Civil En- trussed roofs, having a rise of 13 ft. at the center rae belts on any line shaft can be operated from iny wate! 
gineers, March 7 span of dynamo room is 50 ft.. and of the boiier yoom wheel or engine by means of jaw clutches 

. 
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rH LAREDO WATER TOWER. scaffolding whatever was used in the erection of the MAINE.—Ejforts are being made at Augusta and 


; Rockland, Me., to secure the construction of a railway 
1] “Am Soc C. B columns. A platform resting on the upper tier of ; ah a 





from a to connect with the Georges Valley road 
companving illus horizontal struts was used in constructing the bot itl 
ccompanying 
batlt artes nd specifications by tom oof the tank, and two light angle iron cages Southern—-Existing Roads. 

edo Water Co. at Laredo, *Wung on the outside of the tank, in addition to a KNOXVILLE, CUMBERLAND GAP & LOUISVILLE 
| } ower Wis light scaffolding on the inside, were used in build (arence Carey, receiver of this company, is reported 
! waEAEE OGD, Ree dei : at is interested ina scheme to give Middleboro, Ky., a sea 

of water to permit the ing up the sides. The cost of the structure was as board outlet at Port Royal, S.C. 


co and the Dankine of the fur follows: NORBOLK & WESTERN.—A press report from At 
. anta, Ga., states as follows: The report comes straight 















eht hours and tank complete, including inlet from authority that cannot questioned that the At 
ereh id tadder, but excepting roof and lanta & Florida and the Marietta & North Georgia will 
’ 6,710 be joined to form a uorth and south trunk line with 
ant an ¢ ; ; re lu Atlanta the central point. There are two surveying 
‘ a as ‘nsures a better CON) . . $44) 5 parties already getting estimates on the cost of build 
| sali iets niles tig , ead 1.008 ng a line from Marietta to Atlanta to join these rouds 
I hae \ imum ¢ vy consumption Ponndations, including anchor bolts. ... 9] ind they have been placed in the field by capitalists 
-- | aia Who have determined upon such a plan, and who ar 
CD: GOS ee ‘Total cos 7 SS,271 only waiting for the sate of the Marietta & North 
Seam ov 1] miXimui hourly, 20.000 st Fj / i (reorgia to tinish up the scheme. The Norfolk & West 
Lovo a The The tank was. filled for the = first time on ern has long been seeki a: Gh. hee Aine iain 
’ z iilons - o . mast through Atlanta system will build a line 
deo, VL 893, : as en ‘on al use from esas 5 ; : 77 OCR ov oul a Tine 
Sg gp es any Dec. 15, 1 >», and has been in co tinual use fro from Norton. which is ‘tion point with the Louis 
; that time to date (March 2). [ believe it is the firs ville & Nashville. to 1 ile. where it) will connee 
hrf high, and rests upon M &« North G i } I 

iit le passin ; . 1: , . \ Thee urietta rth Orel hieh is té » sol 
*s tower built with the combination of a spherical bot : = , = a » be sold 

CF fr. 2 ag high. the top of the tank be wae z , 

tom and branching columns. The Woken  Lron q 
( ty ) 
, Works were the contractors for the work 
hoa spherical bottom, as 4 ; aoa : 
' : An ordinary plain stand-pipe 20 ft. in diameter 
Iris 1. nd the elevation and y : 7 . 
ae , and 120 ft. high would weigh at least 160,000 }bs 
, “ of 11 fi Phe sides 


and estimating the cost at 6 ets. per Ib. erected - 
helow the pot ; , J 5 10 


‘ 1 (freight to Laredo being about 1 et. per Ib.), We 
1 the Sides aha are om ; A 
have SO.600. The foundation would cos: at Jeust PR 
rming a cireular plate eae ; F : ' y 
S1.900, making a total estimated cost of $11,100, as 
igainst S7T.621 for the equivalent structure as 
: erected, omitting the cost of the roof and baleony. 


In other words, the cost was some $3,500 less than 
the estimated cost of an ordinary stand-pipe hay 
ne the same effective capacity and the appearance 


is certainly less unattractive, to say the Just 


The ‘* culm filling’’ system of 


for adoption in the anthracite r 





ions instead of the 
old ‘“* chamber and pillar’? system at present in use 
As is well known, under the chamber and pillar sys 
tem, about 60° cf the coal is left in the mine in the 
form of pillars. Sometimes the mine is gone over the 
second time, and by robbing the pillars some 25 

inore is secured. The method of working is more or 
less dangerous and frequently causes disastrous settle- 
miendis f the surface over the mine. By the ‘long 
wall withdrawing’? system, the roof is supported as 
the coal is worked out by filling the workings with 
culm, slate and debris from the breakers. It is claimed 
that by this plan 95 of the coal can be taken out 
in practically one operation, and with much greater 
afety than ‘s possible with the ordinary system of 


working 


CONSTRUCTION NEWS 


(Readers are invited to contribute items concerping new con 
struction of interest to engineers or contractors for insertion in 
tnese@olumns., Those using these pages for information are 
informed that announcements of calls for prop sals are inserted 


















































1 but once, aud are not repeated from week to week / 
ee x / 
iN J 
RAILWAYS ; Up 
= ay 4 Kast of Chieago—Existing Roads / 
| : tt : ‘ / BOSTON & MAINE.—This compat is reported / 
, < king steps Oo elevate s racks through the City of 
rs ~ LA Mas / 
is e DETROIT, BAY CITY & ALPENA I s porte , L 
I aa ; . i Work will be commenced early in e spring upon ie: 
ON ree we ee Pexteusion of this railwa » Chebov nh. Mich Sa 
, ELINT & PERE MARQUETTE Chis company js cou ae 
netting a Vteinile line north from Batdwi Jaak 
ruta Mich, to a tract of pine. wh 1 Wil toe dbctuale 
Water ] ? _ored - itoand to the mills at Ludington, according to reports Fir. 3. Deta f Water Tower Roof. Loredo. Te» 
NEW YORK CENTRAL & HUDSON RIVER.-~—J. M 
Poucey, Gaen, Man., was at Rh ester, N \ last weel 
{> ‘ : a eXatilhe he plans of } VE ntock, (Cy. Eng 
vom Tt Pow ’ Supper for abolishing the grade rossing on Universitv Ave A \Esuae 3 j s the purpose of the 
tined by the four uinel Would cos ubou SLOO OO i bridge abou ow Du ft up and form the line to 
i S130 00000 ontern ated j the plan 1 jo i 
1} structul rests ial = ‘ 7 7 = J E 7 lorid \ ar atan he aaanitid 1 : 
ee PENNSYLVANLA.—The Elkton, Massy’s & Middle la. whieh cana bought at lov 
s onnected to and branching wh R, R. Co. has eleeted tl following officers: Pres SAVANNAH & A'’TLANTIC.--Mayor MeDonough rf 
: i » Port De d ce-Pres ; uel R Miaico Ga., and others are reported to eon 
liyy ‘ cit loft 2 = helov Jacob Tome, Port Dey Mad.: V br Samuel Rea : hh : repo Lay Wreugved 
= ; a =e below \’ Welplias: Seey. am eas.. Wim. F. Schwarz, Phila wi i Comer, receiver, to lild this road snd 
i nm Col tilts lelphia. The capital st of S250.000 has a been s ‘ ment the S40,.000 of certificates authorized 
‘ c 4 co ribed for and the Construction of the road is to. br r 4 us noted last week. 
MISISTS f feu merete piers , c ; any , : 
mmenced within 90 days, as stated last week. — is 
vig’ 1 : nounnt nat ; : ; rojects and Surveys. 
irs Ock 4) necoun f thie Projects and Surveys. i Ys 
ti this section, the CHAZY te company has been e ited “ . PLORENCKE NORTHERN.—Press reports state that 
’ ' ea tasdsieks aa: aie ; 1 ; TA : hterest in this projected road in Alabam stn o 
ce { oncrete Phe piers Oo copstru a railway ll. miles in length to « i oe ite 5 oe J eee ; ae 
s works of the Chazy Ma e Line Co., Chazy, N. Y., with rh psteg Mihar wd paruies have been a Florence w 
lo ft.an place of ft. the Delaware & Hudson. view to building the road. 
] ) 1 ‘ avant t, , ‘ ve. os 
‘ elf square at the DDDYVILLE & HICKORY Incorporated in New KBNOVA.—Inco porated in West Virginia to build 
York to build a steam ulwav 2 miles in |e wth from iliwas Prom Credo, W. Va., to the West Virginia ip 
e Newark & Rosendale Lime & Cement Co.'s whart proach O% e bridge being built by the Chesapeake & 
rhs thronchout. the tank property near Rondout Creek the town of Ulster : (diy ic ver the Gre: Sandy Rive ‘apital stock, S10.0 
; Fs : ; Lawrence Cement Co.’s office Hickorv Hush in principal office, Kenova, W. Va.: ineorporators, J. M 
er Wht and GLO Tbs. ten- a an of Rosendale: capital stock. $4 ono . 7 Wingemoin, Ww. H. ‘Trial, W. J. White and F. W. Hal 
: ‘ Pi tea AOR eek rate” Ro aati ; sey. all of Philadelphia, 
: * \ design for a sp MERDEDLAN & TUSCATIOMA.-This company was in 
i nes , | s & Flad, 8S 1.01 orporatod several years ago to build a railway from 
Vere \ as Ss, Was presented Meridian, Miss.. to Tuseahoma, Ala.. on the Tombig 
| . Ino ssue of Oct, LO reo River, about 45 miles. At a recent meeting at 
" \ With a i xp 1 botton ne Meridian bout S25.000 was pledged to aid the road 
WN settle Liverpool w: Works nd it is stated that the road will be built for a bonus 
| Bngineesing News Phe t f SHo.000, CL OW. Robinson, E. T. George and W. A 
i l \ Loie'te weighs “yf leep tr the eenter Hardy M li hs Mi pu . & - . 
‘ ‘ t ‘ ray, eridian, liss., are interested 
" Ipports 7.000 Ths ft. ¢ ins. deep, ane the RICHMOND & MANASSAS.—The Virgini 
ede by a masonry we A «& A. VAS SAS le Virginia state sen 
s pporting the tank were erected by Mare iG. 1802. there 1 ite has passed the bill granting a charter to this eom 
; . for an ele pany, noted Feb, 15 


SS» S-in. gin-pole strapped to the back 





hased on 


: o | I WEST VIRGINIA BLUE LINE.—Inecorporated in 
' yo with two irou collars. No : ‘airhaven, Mass. West Virginia to construct a railway from towlesburg, 
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W. Va., to Shafersford, on Cheat River; principal office this company with 50,000 broad gage ties for the line TACOMA, LAKE PARK & COLUMBIA RIVI 
aut Parsons, W. Va between Walsenburg and Garland, Colo ind it is Press ‘ports ire Pacoma s Aug ! 
F — > stated that other contracts have been awarded to yi SOOO of bonds had be t ed exte 
Northwest—Existing Roads. ties in the San Luis Valley Way to the ©o ibia Rive t) ( i 
OENTRALIA & CHESTER.—We are indebted to J INTERNATIONAL & GREAT NORTHERN. Vians und It Is now repo 
McCutcheon, Vice Pres., Sparta, Ill., for the following ire being considered for extending this road to Tea men ed 0 the spring. — Phe rv ‘ I ‘ 
or m pg oe is ROW ae $i grin, 2 distunee of six miles, according to reports »> Lake I : MO 2 . 
Inlies of raliway rom Sparta to entratia, ° uring — . wo vege . — s 
the summer the line is to be extended from Sparta te  . RED RIVER & SOUTHBASTERN.—A press dispateh STREET AND ELBCTRICe RAILWAYS 
Mvansville, 14 miles, the right of way having been given from Abilene, Tex., states as follows: This railway Is 
and money raised. Negotiations are now pending wit to extend from Henrietta south by way of Abilene ane WATERBURY, VT.—H. M. M vs 
the town of Salem, HL, to extend the line from Cet either San Angelo or Ballinger, to a connection wth Burlington, is making a preli ) 
tralia to that place, 11 miles, where connection will be the Southern Pacifie at Spofford’s Junction. The road posed Mount Manstield Elect it ed EF. » 
made with the Ohio & Mississippi River, givi Centra- Wis started just before the late pani ind a bail 1 . 
; . . ; > N \\ I] a. W P ‘ 
lin a connection with the county seat of Marion Co. It time the projectors had already surveyed the entire a — f 3 : ees : 
it also projected to extend the line to Altumont, Ill An line and graded = several miles, while tie mad , Perse Us e I yf 
° 7 ee > ; “ : » ; & ) proposition of Em is & Dwye New Yo 
interlocking plant is to be put in at the crossing of the from Henrietta south was ironed fo aban = ~iP ; ee \ ; , I> 
Louisville & Nashville R. R. at Nashville, Dl. miles. The Rock Island is suspected of being the rN : av ee = : ' oe cE : a> 
ELGIN, JOLIET & EASTERN A press report states ing power behind the scenes, as it is known that s . 2 a ; 
that this company contemplates making important in eral of its Kansas City officials have heen for some NEWBURG \. Y Newburg | I 
provements in its line. It has been found hard work weeks past quietly buying real estate in this city and een Incorporated ROL ee ; . 
to haul heavy trains, and either the grades and curves county. With this road the Rock Island would be by Geo, L N Hols, Cie Me ( Ww. ME. 1 ns. 2 
will be reduced or an entirely new route will be taken 650 miles the nearest line from either Chicago or Kan Newkirk, Brookly1 Ha ‘ N 
between Leithton and South Waukegan. ‘wo routes sus City to the city of Mexico, and would practicall others 
have already been surveyed ive full mitrol of the cattle shipping of west Te BRIDGETON \ J \ y 
o the West § : ‘ 
Ward 3 
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FIG. 2. PLAN, ELEVATION AND PRINCIPAL DETAILS OF WATER TOWER, LOREDO, TEX. a) ce 
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ST. PAUL, MINNEAPOLIS & MANITOBA A bill PENAS MIDLAND. ‘The southern extens mt thie ‘ \ I Ix 
hus been introduced in the senate granting this co road to Kunis will be onumpleted wit! nu few weeks 
pany right of way through the White Earth, Leech tnd it is reported probable th thi ist i o tie HIGHWAYS 
Lake, Chippewa and Fond du Lac Indian reservations eXtension fret Roberts to Paris w x 
Projects and Surveys. PENNSYLVANLA ‘ - 
Prec dese? TT SIrverves ‘ i 
MANITOBA & SOUTHEASTERN.- Efforts are being Projects and Surv ; STD 
made at Winnipeg, Man., to secure the construction of LAKE SUPERIOR, SOUTITWESTERN & GULI 
this railway from tha ity to the United States boun The contract for building abo 1) iniles of this 
dary line, and several propositions have been presented Wil¥ Ss reposted to have been aw led ) e R 
to the government on the subje according too press tield Const’'n Co., Omaha. Neb... as stated st y 
reports Phe company was incorporated several year: President Rosentield, of the constractis company, i tirs f SSOKO 
io, and Alex. Logan wus elected president and Alex eye ‘ted as stating tha Ss hoped o elie I - ! 
Srewart chief engineer, both of Winnipeg onstruction May 1, the ol el ‘ ing work to b | 
. : > j nenced by Au 1 Phe con i e0% le hist Ve 
Southwest—Existing Roads a Senet. Sires od 
or been awardes 
OHOWLTAW COAL & RY It is reported that a prope ; / 
ion is being considered for building 90 miles of this Rocky Mt. and Pacitic--Existing Roads HHDGES AND 
railway The company has about 9S nilles of road con rACOMA EASTERN It s reported tha ve 
strnueted and hus been in the hands of receivers for ments are being made to resu ns ion o Pee pe’ VMIASS 
three vears this road, which has been graded for about six miles wv ir I L) 
DENVER & RIO GRANDE.--[reland Bros Prin out of Tacoma. Wash. C. B. Wright, Philadelphia, is S g 
did, Colo., are reported as having contracted to supply said to be the chief owner of the road \\ k= ( hug 
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“oN MASS We ure informed that the contract 








g i bridge over Leverett Pond has been 
« department parks to J.D. Puilon & 
soo he other bids being as follows, all but 
lers being residents of Boston Mahan 
to Ne W \ k SOD) (hot necording ua 
(i M. Atkins & Co., Palmer, $11,000; 
Satipson, SUNS: Jones & Meehan, SiG) 
. White, S10,658; Leavitt, Daly & Crockett, 
ny Booth & Co S$14.475;: Johnson Bros 
| Sutherlend, SOS54: TH. PL Nawn, So.s00 


FRAIL N.Y Geo, E. Mann, Ex-Cy. Engr., is 
you imap to be presented with a petition to the 
briddure cross Butfalo River at the foo 
(MHESTER, N.Y Phe city engineer has prepared 


Mortimer St 
at of 224 ft 


bridge Phe plats 
Plans are being 


emeving the railway grade crossing a 
\ve ‘ ated st oof tunnel about S200, 
4 ‘ STG ON 


report states that al 


a: 4383 ~~ 8 AU press 


soon be made between the Pennsyi 

i. Oe d he Tlindson Boulevard Co, for 

‘ icks of the Pennsvivania R. RR. at Bet 

( between Merion and this eitv. This improve 
- Hoa tWeospan bridge, and will cove: 


of the railway at this place 


The Pittsburg & Lake Erie R. R. Co 








‘ ~ boeount Oo cotimence the erection of 
estle bridge ov Markey’s Rum at this 
Ke the place of the present structure A 
s s o be minde to take the place of tine 
us do ohigh trestle 
MAALBURG, W. VA.—The Cabin Creek bridge om the 
peake & Ohio Ry between this place and Acie 
wl Mar 2 eported joss, S30.000), 
mt STA, GA lt is stated that a new irom bridae 
be mui by the Port Rowal & Augusta Ry. Co 
wn he Suvannah River yout three miles below 
It will be SOS ft. long. lave two tixed spans 
Spel ind wi Ost about S25.000,  Supery 
\\ } W. Howe, Jr Col J. He Averill, Re 
1 TL. Davidson, (y Enger Writes us that 
we iron bridges recently noted have 
fered and that the work is only pro 


VOCINSONVILDEE. PLA. Roland Woodward, Engr., 
nVille. Tampa & Key West Ry., has been taking 
the S Johns River at this city and it is 

| I. S. Smith. Jr.. J. H. Colvin and J. R. 


‘ erested in oa proposed S60,000 bridge soon 


HATTANOMHOGAL TIENN Phe entire 


plans for the 


eva Western Rv. bridge over the Tennessee 
‘ oe be chanved and instead of a high bridge 
led the company will construct a drawbridge 
Nee ' ombination railway Wagon and foot 
EVELANID ©) tforts are being tiie oO secure 
Rocky River in the southwestern part ot 
titmated cast, SPAT 
TA AP aoordgs IND hie News states aah 
iken to COUSTruet ole oo two nddi 
soover the railway tracks 
MPH INDIANAPOLIS IND. The county con 
have been petitioned build a new bridge 
| Udell s 


Wis Mids a 


ine’ af afte 


asked until March 16 
oiling lift bridge 
Menominee eanal 


LILWALKER 

ers dding or 

eross the North 
Mugr 


rit MINN Phe 


Vvorubly 


\ le spits 
Hi. ow etploet ee 
house COMET Iee Om an 


reported the bill authorizing tie 


hive Bridge Co. and Duluth Transfer Ry 
id he St. Louis River between Grassv Point 
\ fo West Dulath. and the nearest point in 


Vis 1 Phe conunittee has also decided to re 
! bly the bill authorizing the Duluth & Su 
brid or oerect a steel bridge from Rice's te 


RkeD WINEé MINN W. E. Taylor, Cy. Clik Wiles 





1] jenn a STOU.0000 of bonds for 

i idge across the Mississippi River was 
| | C. FF. Loweth, St. Paul, has been 

epare the plans and superintend the con 


I fr. PAUI MINN Press reports state that 
& Co S Leuis. have been awarded the 

t proposed Belt Line bridge at this 
= six miles from the city of St. Paul 

e will be 2voo ft. long, have four 140 ft 
Iraw span oof 480 ft It will be operated 


vion, the Milwaukee & St. 
A sas Ojtw railway 
ince to the 


Panl and the 
companies and will 
packing districts of this 









| ‘ k has been projected for several years 
ANKTON. S. DAK Press reports st: that W. J 
} Engr, and BE. FE. Reams, foreman of con 

the Missouri Valley Bridge Co of 

Kan... have commenced making soundings 

Missouri River an this point for combination 

{ waren drawbridge. which ts to be con 

he bridge company upon a guarantee for 

fre two railway companies at an an 


S16 000) 
us for the 


of ow by 


The guarantee has 
bridge will be 
June 1 Phe 


SLO OO nad 


heen re 
submitted to 
bridgve is ex 
te be completed Jan. 1 
1 ouapeeon wthoeritv that the Grea 
roads to use the bridge 
read will be extended i 





ito ‘ 





ANSAS CIPY. KAN. Efforts are being made by 
f Vardsy Bonner Springs and other 
st he construction of the proposed 

es ter] Os thout S60 .000 
{ MENA, MONT Mr contract for the jron wagon 
‘ No I I River has been 
ew v Lror Co. Phe total 
shed is vee! 
\AORLA rENXN ] = reported probable that a 
the mii i ONS he Brazos Rive ai 
‘ stimated Os a4 he 
STON tEN Phi outract for a bridge over 
ik bayou bas been awarded to the King Bridge 
$6,511 





WINNIPEG, 
received by 
t aasonry 
River near 


MAN.—It is stated that bids are being 
the board of publie works for the erection 
piers for a bridge over the Assiniboine 
roundary St. 

HANOVER, ONT. Bids are asked until March 
i steel bridge over the Sanpgeen 
road Jus. Lockie, Deputy Reeve. 

PORONTO, ONT. ‘The Great Northern Ry. Co. Is 
ipplying for a bonus of SS80.000 for a bridge across the 
Ortawa River at Hawkesbury. Press reports state 
that it is proposed to connect with the Canada Atlan- 
ti thus forming a new through trunk line from Que- 
bee to Parry Sound and shortening the distance from 
Douluth to Liverpool by SOW) miles. The bridge is es- 
timated to cost S400,000, Phe Great Northern road is 
ho course of construction under a Federal charter. 


19 for 
River on the Durham 


WATER-WORKS. 


AUBURN, MBE. It is reported that the city is about 
o purchase 18.000 ft, of S to 4-in. and 1.600 ft, of 16- 
Th, polpoes. 

SEAL HARBOR, ME.—M. G. Tibbetts is interested in 
t company that is reported as planning to 
supply from Jordan's Pond, in Mount Desert 
LANCASTBDR, N. H. 
works 
PETARBORO., N. H.--Phe 
works is about S48,000. The 
las net vet been settled 


BELMONT, MASS. The committee appointed a year 
ive las reported in favor of a supply from the Kendal 
estimated Cost, S146, 707. 

ALFRED CENTER, N. Y.—D. R. Stillman, Vil. CIK., 
Writes us that some time ago it) Was voted to put in 
works, bout investigation showed no adequate supply 
Wailable and nothing further has been done. 

CLYDE, N. ¥.—The Clyde Wate Supply Co. hus sold 
the works to a syndicate which has acquired control of 
the plants of Brockport, Medina, Holley and Palmyra, 
iccording to press reports. Man... Wm. 1 Ross, Roch 


secure a 
Phere is 1alk of purchasing the 
estimated cost of 


prop med 
question of construction 


promes + 


ester 
NIAGARA FALLS, N.Y. “Phe board of public works 
has beem instructed to ask for bids for the extensions 
for which 350,000 was recently voted. The work will 
include 6.000 ft. of 2O-in. and O.S61 ft. of 16-in. main. 
PENN YAN, N. Y.—An election will be held March 
to vote on the construction of works: estimated 
S600), 
BAYONNE, N. J.—It is reported that 
be received for extensions estimated 
HADDONEFIELD. N. J. -It is reported that the 
company is about to extend its service 
IRVINGTON, N. J.—The comiunissioners of Newark 
have voted to supply this place with water for ten vears 
mo iby cts. per 1.000 gallons 
JERSBY CITY, N. J.-4ieo. F 
~ that the following bids were rr 


Cost, 


bids will 
S160, 


Soroh 
to Cost 
water 
to Collings wood 


Bouton, Clk... informs 
‘eved for furnishing 








mdolaving IS.500° ft. of Tein. east iron pipe, with 
branches, nine T-in. gates, ete.: Pod. Condon, S21,415; 
(reo. Clarke. S23.071: Heury Byrne, S24007: James J. 





Harrington, 824,150; 
Construction Coo 
M46: G. AL Judge. S26. 765 
Keise SOS.S7TO 
NEWARK, N. J. 
thout BO ft of 
Supt. Wks. 
RIDGEWOOD, N. Jd.—Press reports state 
Crystal Springs Water Co. has bee: 
i capital stock of SoO,000, by KE. EE. Burtis, Jj. B. Ly 
decker. J. W. Miller, Geo. Halstead. 1). B. Burtis and 
to lay a 12-in. main from Hobokus township line 
io this place, A reservoir is to be situated west of the 
Allendale station, at an elevation of 175 ft. Waldwick, 
Hobokus and Undercliff are also ineluded in the project 
SOUTH ORANGE, N. J.--The South Orange Heights 
Water Co. has been incorporated by FE, W. Cooper, R 


SVH, 


Hopkins.  &: 


me: Edward 
Johu J. Shea 


O14: Tritnican 
(Neill S26 
S20, TAS 





eros 





H-in. cast 


Mareh 4 for 
Clas. Marsh 


isked mudi 
irom pipe 


that the 
incorporated, with 


hers 


&. Hazeldine, (. G. Fielding and others; capital stock 
Spo lcm 

WILDWOOD No TF It is stated that works will be 
nation 


MEADVILLE, PA.—W. A 
entirely 
: .. whe 

SIND AM 

RHADING, PA Phe council is considering orditatices 
ippropriating 835,000 for an additional pumping engine 
ind repairs at Maiden Creek and 315.000) for an auxil 
ary pumping station and stand-pipe at Hampden res 


ervoir. 


ST. OLAIR, PA.--The But« 


Doane, Cy. Engr., has re 
new werks can be constructed 
Same offers to sell its 





“COTE pT \ 





her Spring Water Co. has 





heen incorporated: capital stock, S2.0G0.  Treas., Geo 
I. Phillips. 4 O37 Green St Philadelphia. 
rOWER CIVy, PA.—. M. Kaufman, Pres... Citizens’ 


Water Co. writes us that works will be constructed as 


SOO aS possible in the spring. but that the specifications 
have uot yet been completed supply (from = monntain 
stream: population, 5.000 

MARTINSVILLE, VA.--W. S. Penn, Clk... writes us 


int the contract for works has been awarded 
~p week; supply from creek; population, 2,500, 
WINCH PSTDR, VA.—The citizens have voted, GSS te 

faver of an additional supply reports 
that the city has received a goft of SS50,000 toward 
he work. which is estimated to S3B2.890, Thre 
work will be advertised in our issue of next week, bids 
received until April 3. Engr., Alexander Potter, 
York 

AIKEN. S. C.-—-W. G. Chafee. Mayor, writes us that 
ie citizens have voted to issue SSO.000 of bonds fo 
works, and that bids will be received for the construc 
ion ws Soon as the bonds have heen sold 

GEHORGRHTOWN, SS. C.—W. PD. Morgan, 
wishing to correspond with 
to a franchise. 

JACKSONVILLE. FUA.—Bids are asked until April 5 
for S1.000,0000 of 5 bonds, recently voted for water 
works and other improvements. Geo. R. Foster, Chn. 

DEMOPOLIS, ALA.——-The council wishes to 
franchise for works, according to reports 

CARTHAGE, © It is reported probable that an elec 
tion will be held to vote on an appropriation of $7,000 
for a reservoir. 

ST. BERNARD (BP. O.., Ludlow Grove), O. 
asked until April 5 for $85,000 of 20-vear 5 
entiy voted for works and electric lights. J. G. Oper- 
mann, Clk Bids for the construction will be received 
as soon as the bonds have been sold 


as stated 


IS. in Press 
sinte 


Cost 


te he 


New 


Mayer. is re 
parties relative 


ported as 


grant 


Bids are 
bonds, re 


STEUBENVILLB, 0.—The council has voted to sub- 
init the question of issuing $175,000 of bonds for the 
construc tion of new works to the voters at the spring 
election, 

TOLEDO, O.—-H. C. Cotter, Supt... writes us that the 
question of extensions has not yet been decided upon, 
hut is being considered, 

WAPAKONETA, O.—The council has engaged J. P. 
Martin, Xenia, on the following terms; 144°. of the cost 
of construction, for revising plans and specifications. 
constant attendance of assistant and weekly inspection 
by himself, also for preparing advertisements, supervis- 
ing award of contracts, ete. 

YOUNGSTOWN, O.-F. M. Lillie, Cy. Engr.. writes 
us that the council has voted to submit the question of 
issuing $186,000 of bonds to extend the works to a vote 
of the people at the spring election. 

LAFAYETTE, IND. W. HH. Cautkins, Secy. water 
company, Writes us that the contract for steel tank 
five miles of pipe, wells, etce., has been awarded to J. 
() Heater, Junction City, Kan., and that the contract 
for the remainder of the plant will probably be awarded 
in the summer, 

BATAVIA, [LL.—Bids are asked until 
constructing Works, as stated in our 
mins. HY. B. Bartholomey, 


BUSHNELL, ILL.—The item in our issue of 
week regarding this place referred to Rushville. TH. 


GIRARD, ILL. The council has voted to contract for 
it supply, at 82.000 4 vear for 34 hydrants. works to be 
hooperation by ext October, according to reports. 


OTTAWA, ILL.—W. S. Reed & Co., 
Chicago, have been awarded the contract for works. 
Supply will be from artesian wells and works will in 
clade a SO00,000-gallon reservoir, about ZO miles of 16 te 
t-in pipe, 150 hydrants, stand-pipe, ete. 





March 17 foi: 
ndvertising col- 


last 


The Rookery, 


us stated last 


week, 
RUSHVILLE. ILL. W. S. Shields. Tithe and Trust 
Bldg... Chicago. has been engaged to design and super 


intend the construction of works, 

WAUKEGAN, ILL. Henry Thacker, Cy. CIk., 
follows: The city council las passed an 
hanee for a system to be constructed by special assess 
ment, ato a cost of STO500, to be added to the seven 
Miles of pipe now in the streets, which are supplied 
from artesian wells. This system cannot be com 
fheneed until the assessment is made and contirmed by 
court, Which may oor may not ever be Court 
tIneets im April. 

MAZOMANTE, WIS... A. Schmitz, Vil. Pres.. writes 
us that the works are completed except an extension 
of 2.600 ft. of tin. pipe and the construction of a 60 
a 1O-ft. reservoir, which work will be done early in 
the spring. , 


ONALASKA, 


writes 
ordi- 


is as 


done, 


WIS. Bids are asked until March vz 
for works, us stated ino onr advertising columns 
Consult. Engr. Chas. Fo Loweth. St. Pant 

BROOKLYN. LAL The question of works will soon 


ee Voted upon, aecording te reports, 


GRUNDY CENTER, LA.—E. E 


corder, writes us that 





>» Ensimnger, Vil. Re- 
plans or specifications have no 

yet been prepared for the proposed works: population, 
1 ewe, 


ALDEN, MINN. Peter Hansen, Vil. Recorder, writes 
Us that the question of works will be veted upon 
March 1 and that nothing will be done till after that 
date, 

ELBOW LAKE, MINN. —It is reported that an ele 


tion will be held te vote on an issue of $60,000 of bonds 
for works, 

ST. CHARLES. 
preparing plans for new works, 
including T3500 ft. S and in 
estimated eosr, SLTLONO, 


HASTINGS, NEB.—W, W. Miles, Cy. Clk.. writes us 
that the qnestion of issuing $10,000 of bonds for ex- 
tensions Will be veted upon April 3. 

TOBLAS, NER. 
tien Will Soom he 
works, 


SIOUX FALLS, 8. DAK. A committee has been ap 
pointed to choose appraisers to decide upon the value 
of the works with a view to the purchase ef the same 


MINN. CT. H. Botham, Winona. is 
according to reports, 


pipe and 20 hydrants: 


It is reported probable that an elec- 
held to vote on the question of 


bow thre city 
BE VITANY MO. The citizens have voted to issue 
SONKMM Of bonds for works and electrie lights. 
ODESSA, MO.-kE. F. Blake. Mayor. writes us that 





} i 
hes ES 


vetiing estimates on oa sinadl 
question of works before the couneil, 


RICHMOND, MO.—J. L. Farre, Jr.. Mayor, writes us 
that the question of works has not yet assumed definite 
shape: supply, pumped, two rmoiles distant: population, 
Tye 

BAIRD. TEX.—Bids are asked until March 14 for eon- 
structing works. Designing engineer, Frank E. Sny 
der, Austin, Tex. J. EF. W. Lane, Mavor. 


BASTROP, TEX.—The Bastrop Water & 


plant to lay the 


Light Co. 





has heen incorporated by P. O. Elazner, T. A. Haslis 
and others; capital stock, $40,000,——-F. H. Db» Long, 
Pres.. writes us that the contract for works has been 


iwarded to W. EB. De Long, at $26,000, work including 


14 1toeft. stand-pipe and a duplex pumping engine: 
supply from Colorado River; population, 3,500. 


SHERMAN, TEX.--Low MeKown, Supt.. writes us 
that a smail reservoir will probably be constructed and 
the mains extended in the near future; supply from 
deep wells with air lift pumps. 

CENTRAL CUPY, COLO.—Press reports state that the 
supply in this city and Black Hawk is inadequate and 
that efforts are being made to increase it. 

PORTLAND, ORE.—The construction of the new 
reservoir for which bids will soon be received, as noted 
last Week, will require 61,500 cu. yds. of earth, 15.000 
en. Vds. of loose rock and 35.500) en, yds. of solid rock 
excavation and the construction of 4.100) en. yds of 
cubankment, 

COLTON, CAL.The Colton City Water Co. has 
offered to sell its plant to the city for $40,000, 

OCEANSIDE, CAL.—The proposition to issue $30,000 
of bonds for a pumping system has been defeated and 
it is stated that a gravity supply from the San Luis 
Rey River at Pala is favored. 

MONTREAL, QUE.—The 


committee has requested 


$116,000 for extensions. 
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VERNON, B. C.—K. J. Davies, Cy. Clk., writes us 
that the question of works is only in the preliminary 
stage of contemplation. 


ARTESIAN WELLS. 


PIERRE, SS. DAK.—The board of 
$5,000 to secure another well. 

CORSICANA, TEX.—The commercial club is advertis- 
ing for bids for a private company to sink three arte- 
sian wells for public water supply; neighboring rwell is 
2,300 ft. deep. 

BURNS, ORBP.—It is reported that an artesian well 
will soon be sunk. 


trade is raising 


IRRIGATION. 


NEW MEXICO.—It is stated that $50,000 will be ap- 
propriated by congress for buildin arigetiog ditches 
for the Navajo Indians in western New Mexico. 

LANDER, WYO.—The “Gazette’”’ states that there is 
another large ditch under contemplation, supply from 
Little Popo Agie, and which will furnish water for a large 
tract of land between the Little and Big Popo Agies, 
now. useless. It is proposed to fill the dry lake southeast 
of this city and use it as a reservoir. 

NEW COMPANIES.—Artesian Water Supply Co., Los 
Angeles, Cal.; $200,000; to buy and sell water, to de- 


velop water by ditches, canals, etce.; R. Day, A. G. 
Blaisdell, D. 8S. Diffenbacher, W. S. Clark.—Drury 


Land & Irrigation Co., Greeley, Colo.; $500,000; Wim. 
Drury, D. A. Canfield, Wesley Valentine. Gila River 
Irrigation Co., Silver City, N. Mex.; $100,000; M. W. 
Neff, Decatur Neff, A. J. Loomis, D. B. Claypool. 


SEWERS. 
LANOASTDR, N. H.—The question of a system is to 
be voted upon at the town meeting this month. 


MBDFORD, MASS.—The committee has asked for an 
additional appropriation of $1,000 for surveys and p!ans 


for the proposed system. J. D. Street, C. H. Parker, 
J. W. Rockwell, Committee. 
SPENCER, MASS.-—N. E. Craig, Tn. Engr., will rec- 


ommend the intermittent downward filtration system of 
sewage disposal, according to reports. 


SPRINGFELD, MASS.—The city engineer has esti 
mated that about $30,000 will be needed for building 


sewers not including a proposed 
which is estimated to cost $380,000. 
_ EAST GREENWICH, R. I.—The citizens are petition- 
ing the council for a system. 
WOONSOCKBT, R. L.—The commissioners 
sidering the construction of several sewers. 
NEW YORK, N. Y.—Bids are asked by the commis 
sioner of street improvement of wards 23 and 24 until 
March 13 for constructing sewers in several streets. 
JERSEY CITY, N. J.—It is reported that bids will 
seon be asked for building a main sewer in Greenville. 


sewer in Ward 1, 


are con 


MILLVILLE, N. J.-L. H. Hogite, Cy. Clk., writes us 
that a franchise has been given to the Millville Sewer 
age Co. Secy.. Colin R. Wise. Passaic, N. J. 

NEWARK, N. J.—Ordinances have been passed for 
pipe sewers in three streets. 

BRADFORD, PA.—-Bids are asked by the city clerk 
until March 12 for constructing sewers in the seventh 


sewer district. 


OLYPHANT, PA. -The Olyphant Sewage & Drainage 
(o. has been incorporated by W. W. Patterson. Win. 


Mahon, J. F. Cummings, ‘T. F. Jordan, W. J. Schub 
mehl, J. J. Cummings, M. J, Lavin and (. I. O'Malley, 
and bas been granted a franchise by the borough 


council. 

PITTSTON, PA.—The Pittston Sewer & Drainage Co. 
has been formed by J. T. Lenahan, E. F. MeGovern, 
Thos. Dunn, Paul Dunn and IP. A. Meixwell, all of 
Wilkes Barre, to build a system of sewers for this: place 
and West Pittston. 

SCRANTON, PA. 
constructing 2,150 lin. 
Cy. Clik. 

WASHINGTON, D. C.—Bids are asked by the district 
commissioners until March 10 for constructing sewers. 

CHARLOTTHSVILLE, VA.-—-K. W. Luke, Cy. Clk., in- 
forms us that $80,000 has been appropriated for a sys- 
tem which will probably be built this year. 

FORTRESS MONROE, VA.—A bill has been passed 
by the house authorizing au appropriation of $24.902 for 
constructing a system at Fort Monroe, one half of the 


Bids are 
ft. of 


March 
= 


asked until 
sewers. M. 


1 for 
Lavelle, 


cost to be paid by property owners. 
CHARLESTOWN, 8. C.—T. G. Simons, Chn. Com., 
writes us that no estimates have yet been completed 
50 


for the proposed system, noted Feb. 22. 

NASHVILLE, ‘TENN.—Bids are being received by the 
board of public works for sewers in five streets, accord- 
ing to reports. 


LOUISVILLE, KY.—Chas. V. Mehler, (Ch. Engr. 
writes us that bids are to be asked about March 15 for 
12,000 ft. of 65 to 29-in. brick sewers, average cut 
16 ft.. estimated cost $50,000, and for 5,000 ft. of 20 to 


I2-in. pipe sewers, average cut 
$7,500. 

BARBBRTON, 0O.-—Bids will soon be asked for con- 
structing a system, according to reports. 

CINCINNATI, O.—Bids- will soon be asked~for con- 
structing sewers in 15 streets. Bids are asked by the 
board of administration until March 12 for two sewers 
and until March 14 for one. 


(CLEVELAND, O.—Bids are asked until March 27 for 


10 ft., cost 


estimated 





constructing sewers in seven streets. H. Farley, 
Dir. Pub. Wks. 
COLUMBUS, O.—The council has passed an ordi- 


nance for a sewer estimated to cost $46,000. 
has sold $20,775 of sewer bonds. 

EVANSVILLE, IND.—Bids are asked until March 17 
for constructing two local and two main sewers. E. F. 
Clarke, Clk. Bd. Pub. Wks. 

INDIANAPOLIS, INI).—Bids are asked by the board 
of public works untit March: 12 -for constructing a 30 
to 20-in.. sewer 1,649 ft. jn Jengths---. ses: 

ST. JOHN’S. MICH.—D. H. Hunt.. Vil. -Glk, -writes 
us that the citizens will vote March 19 on issuing honds 
for $30,000 to build three miles of pipe sewer outlet. 

ROOK ISLAND, ILL.—Bids are asked until Mareh 
for constructing a pipe sewer. A. D. Huesing, ¢ 
Clk. 

KPNOSHA, WIS.—A press report states that Mayor 
Pettit has published a statement of the expense of 
constructing the sewer which has just been finished by 
the town. The cost was several hundred dollars lower 


‘The city 


9 
ty. 
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than the lowest bid for the contract. Several other 
sewers will be built before spring. 

MADISON, WIS.—It is reported that the city 
award a large contract for sewers next summer. 

SOUTH MILWAUKEE, WIS.—It is stated that work 
will soon be commenced on a system to cost $15,000. 

HOT SPRINGS, S. DAK.—J. C. Dickover, Cy. Aud., 
writes us that Walter Scott, Cy. Engr., has prepared 
plans for 2% miles of 12 to 8-in. pipe sewers, average 
cut 6 to 8 ft., estimated cost $9,000. 

HOUSTON, TEX.—A committee has been appointed 
to investigate an extension of the outlet sewer into the 
bayou, three miles from the city. 

BESSEMER, COLO.—The citizens will vote in April 
on issuing $35,000 of bonds to build sewers, unless the 
question of annexation to Pueblo should be favorably 
voted upon this month. 


will 


FORT COLLINS, COLO.—The state agricultural col- 
lege will receive bids until March 17 for 4.000 ft. of 
16-in..sewer pipe. 

HINTONBURG, ONT.—F. W. Harmer, Vil. Clk., 


writes us that the construction of the proposed sewer 
to the Ottawa River has been indefinitely postponed. 


STREETS. 

DOVER, N. H.—It is reported that the city bas pur- 
chased a stone crusher and will macadamize a large 
number of streets this summer. 

FALL RIVER, MASS.—The committee has voted to 
ask for bids for 14,000 lin. ft. of curbing, and for con 
structing about 9,000 sq. yds. of concrete sidewalk, ac 
cording to reports. 

MEDFORD, MASS.—The finance committee has re 
ommended that the highway appropriation be increased 
from $15,000 to $30,000. 

SOMERVILLE, MASS.—Horace L. Eaton, Cy. Engr., 
informs us that it is proposed to pave Somerville Ave. 
with granite blocks, 5,300 sq. yds., and to reset about 
2.100 lin, ft. of granite curbing, at an estimated cost of 


$20,000, but that the time for receiving bids has not 
been decided upon. 
BROOKLYN, N. Y¥.--The committee has decided in 


favor of paving 10 streets with cobblestone, four with 
asphalt and tive with Belgian blocks. 

BUFFALO, N. Y.—The lowest bids opened last week 
for paving eight streets were as follows, the second 
price in each case being that of W. E. Hingston for a 
stone pavement: Kensington Ave., Barber Asphalt Pay 
ing Co., $165,544, $126,277; Forest Ave., German Rock 
Asphalt Paving Ce. §& iSO, $17,122; Central Ave., 





Barber Co... 315,080, $13,116: Rhine St.. Barber Co.. 
S10,.000, $14,938: Thomas St., Buffalo Asphalt Co., $12, 
JOO, $0,736; Florida St., Barber Co., $12,162; $9,062; 
Nunda Ave Barber Co., SIS.023, $14,070: Bissell Ave.. 
Barber Co. SYOQVATOL STA, 

KAST BLOOMELELD, N.Y. -The citizens will vote 


on appropriating S1,000:) for a 
to reports, 

NEW YORK. N. Y.- Bids are asked by the depart 
ment of public works until March 14 for repaving ten 
streets with asphalt on the present stone block pave 
nent and eight with granite blocks on concrete foun 
dation Bids are asked by the commissioner of street 
improvements of wards 25 and 24 until Mareh 15 for 
paving one street with granite blocks, also for grading 
and flagging in one street. 

NEWARK, N. J. The board of. works has prepared 
plans for paving estimated to cost $150,000, and bids 
will soon be asked for part of the work. 
PHILADELPHIA, PA.—Contracts have been awarded 

follows: Repairs to sidewalks, $50,000; George A. 
Vare, Joseph McDonald, M. & J. B. McHugh, Stephen 
J. Donovan. Joseph McDonald. Repairing streets with 
miacadwmn, STLOO00: J. F. Sharkey, P. McManus, Phila 
delphia Paving & Const'h Co., Jones & Wallace, Vul 
‘anite Paving Co... George A. Vare, Michael O’ Rourke 
Paving with granite blocks, $75,000; Thos. Cunningham, 


stone crusher, according 


as 


Michael O'Rourke. Furnishing and setting out curved 
yranite curb, $40,000; W. S. Stone, Chas. Craig, D. & 
I. MeNichol. 
WAYNESBORO, VPA.—The citizens have voted to 
issue $15,000 of bonds for street improvements. 
BALTIMORE, MD.—Bids are asked until March 14 
for furnishing about 154,000 Belgian blocks, 1,700 lin 


fr. of 6-in. curbing and 2,400 lin. ft. of gutter stones. 
A. E. Smyrk, Cy. Comr. 

ALEXANDRIA, VA.--Authority has been 
issue $200,000 of street and improvement bonds. 

ATLANTA, GA.--Bids are asked until March 19 for 
paving South Pryor St., 18,000 sq. yds., with brick; 
also for furnishing material and constructing all brick 
pavements ordered by the council for 1, 2 or 3 years. 
W. G. Wylie, Comr. Pub. Wks. 

ROME, GA.—The council is considering the paving 
of Broad St.; estimated cost, $35,000. 

NEW ORLBANS, LA.—The Bartlett 


asked 


10 


Gravel & Paving 


Co. has been incorporated with a capital stock of 
$180,000; Pres., W. H. Cook. 
LOUISVILLE, KY.-—C. V. Mehler, Ch. Engr., writes 


us that it is proposed to pave 150,000 sq. yds. with 
brick. with 75,000 lin. ft of limestone curbing: esti- 
mated cost, $650,000. Bids will be received about Mareh 
LD. 


BELLAIRE, O.—It {s reperted that two squares of 
Belmont St.. will be paved. 

OINCINNATI, O.—The beard of administration 
voted to impreve certain streets, estimated to 
$26,484. 

MANSFIELD, O.—Bids are asked until March 31 for 
constructing ‘an areh over Ritter’s Run. C. E. Miller. 
Chn. Com. 

SPRINGFIELD. O.—Bids are asked 
for grasting and graveling nine streets. 
Cy. Clk; 

ST. BERNARD, O.- Bids are ‘asked until Mareh 15 
aud April 5 for grading and macadamizing one street 


has 
cost 


until March 31 
S. J: Wilkerson, 


at each date. J. G. Overmann, Clk., Ludlow Grove 
r. ©. 
EVANSVILLE, IND.—Bids are asked until March 24 


for paving nine streets with brick. E. E. Clarke, Clk 


Ba. Pub. Wks. 
MUNCIE, IND.—Press reports state that the council 
has decided to use asphalt and granite to pave the 


streets with the coming season instead of brick. The 





change was the result of public sentiment. 
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blocks will be used only on streets near the depots. 


LA PORTE, IND. 
paving 15,219 ~ 
of sandstone or li 
000. 

LANSING, MICH. 
erusher, 
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Ward 26 


ILL. 


council 
board of public works to purchase 
to cost about $1,300. t 


The Central 
has been incorporated to secure needed im 


hi 
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mestone curbing; estimated « 
W. J. Vogt, Cy. Clk. 
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Improvement ¢ 


provements in Ward 26; Seth Codeo, 


Rh. B. Kleeman. 
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cost of paving Fourth St. with two layers of brick 
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rts state 


electric light plant will be put in this. spring 
The council } 


OWATONNA, MINN. 
in «a plant, both are ar 
with the water-works: e 

BETHANY, MO 
$30,000 of bonds 
water-works. 

HIAWATHA. MO. 
purchase an electric 
$5,000 

NEOSHO, 


to put 


Tl 


MO.— The 


id 


The 
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ie 


citizens have voted 
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light 


incande 
mated 


an 


eity 
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elect 


Is reporter 


cost, 


ric 


plant at 


citizens 


will 


issuing $12,000 of bonds for a plant 


ROGERS, ARK 


at once, according to reports. 


SEAFORTH, ONT. 


Elliott, Tn. Clk. 


NEW COMPANIES Electric vht 
Power Co.. Chicago. Ill: $50,000; W. S. Cort 1M 
Cameron, J. A. Griffin Eastern Electric Light. He 
& Power Co., Southampton, N. Y.: $15,000; J. H. Ad 
ams. R. P. Roosevelt, Jr.. New York: I S Tainte 
Sonthampton. 

CONTRACT PRICES 

HYDRANTS.—Nasbhville, Tenn.—The board of pub! 
works hes awarded a contract for 45 hydrants to th 
Michigan Brass & Iron Wks.. at $19.00 } 

LEAD AND JUTE.—Pittsfield, Mass.—Press report 
state that-a contract for 20 tons of pig lead has been 
awarded at 3.3 cts. per Ib. and one for a to if jut 
rope at 5 cts. per Ib. 

LEVED WORK.—Edwardsville, Tl issior 
ers of the Chouteau levee and drains hav 
nwarded a contract for 248.000 cu. vds 7 
Ware, St. Louis, at 7 7-20 to S\ ets. pe 

ARTESIAN WELLS.—Grand View. 8S. Dak.-—The cor 
tract for sinking four 6-i irtesian wells i Dougla 
eounty has been awarded to S. Swanson, M eapo 
at $3.25 per ft.. complete, the bidder to furnish eve 
thing. 

SEW BRS,.—Newark, N. J.—Contracts fo nstruct 
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for the sale of the municipal electric 
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15-i1 pipe sewers have been awarded to Patrick Flyr :. 


at OO cts. per lin. ft. 
Hughes, at SO ets, per 


HALLWOOD BLOCK PAVI 


P. P. Chase, Cy. Cik 


:. B.. as 
t S140) per sq. vad.; 


BELGTAN BLOCKS. Baltir 
felzian paving blocks were 
lows ae Kemp, THM rnd 


M blocks: Win. Miller, 50,000 
T1600 at S574 and 120,000 
WWM ench af SoG 
$36.40 
DREDGING 
prulolic 
ing BulTale River, the 


ullalo N 


Blackw 


ind Peck Slip: Hingston & W 
MeNaughton & DBapst, 1S ects. for river 
7 cts. for harbor and slip. The 


SN The 


SEWER 
ds have 


BRLCIN 
been secured for 
wer brick during the comil 


Ricketson, Chicago, being lowe 


and S5v.go: 


Milwauuke 


and $30 for each 


lin. ft. 


NG.—-Mount 
writes us that 
paving with Hallwood blocks has been 
wwosend Brick & Contracting Co., 


Berea curb. 40 ets, 


hore, Ma. 

awarded last 
h at $54.30 
at $57.; 
at S57; 
tobt, 


Y.-The 
works has opened the following 
ell Canal, 


M. 


manhole, and 
and $35 for each 


Vernon, O. 


a contract for 
awarded to the 


Zanesviile. 


per lin. ft 


Mason, 


Contracts for 
week as fol- 
and 
Venable Bros., 
Gault 


$56 per 


& Son, 


TO.) at 


depurtinent of 
bids for dredg 


Buffalo Harbor 


oods, 14 cts. per cu. yd.: 


e. Wis. 


supplying the 
iz seuson, that 


r than those 





and canal and 
work will cost about 


following 
city with 
oO: 4..2 
of the local 


bidders for each district: 
East. West South. 
Ferdinand Vogt S8.20 $8, ZF $8.00 
J. il. Burnham & Sons. 8.25 se 
» oe Pe)? Gee sek 7 seeee 
J. 4) Burnham 8.00 8.25 S.0n) 
James R. Riceketson ; 7.40 7.40 7.40 
PUBLIO LIGHTING Brooklyn, N. Y¥.—Public light- 
ing bids for this vear were publis hed in our issue of 
Jan. 25. being practically the sume us those of last 
eu New bids were received list week and the bids 
vo electric lights are S67,7S7, lower than the previous 
bids, according to reports, the cost for gas being the 
same. Instead of 50 cts. a night for are lights, the 
Municipal, Edison and Citizens’ companies offer the 
lights nt 4 ets. each, while the Municipal company 


offers electricity at 


eompany offers incandescent 
“aocts. eich a night, and lig bee of 
hour, “The Citizens’ company 


eandescent lights at from 10 t 
BRICK PAVING.--Lineoln, 


20 cts. per 


hits 


lil. -Frank 


oe watts, 


1G «, 
offers 2 


0 2 ets. 


the 
of 60 ¢, 
}'. for 
> to 75 e. 
a night. 


Bollin, Cy. 


Edison 
p. for 
Let. an 
p. in- 


lk., writes us that the contracts for paving two streets 


with briek have been awarded 


onsists of 4 ins. sand foundation, 


flat, 1 in. sand, 
ered with 1 in. 
Wwdders being, 1) Patrick Sav 
3) A. Mayfield, (44 D 
the columns A being for Unie 
B being Fighth St., 


Bs 2. 

A. B A.B. 

Paving. sq. . $1.14 SL1 rT 1.25 

Curb, SS tie. . 40 44 48 
Blocking. ** * 45 46 


Corners, 1.18 1.18 
Boone, la. -R. M. Mitchell, ¢ 

seven bids were received for 

brick paving, 


Wo courses, and the 


io FP. 


age, (2) 


Mitche 


five blocks. 


Savaze. 
layer 


The work 
of brick laid 
course of brick laid on edge and cov- 
sand. The prices were 


as follows, the 


John Cheny, Jr 


ll, (5) D. H. Harts; and 
ym St.. eight blocks, ana 
3. 4. 2. 

A. 8B. A.B. _A. B. 
1.19 $1.17 $1.15 $1.20 $1.25 
44 6420 «4.420 (BCS 
ao. 400 43044 
9 .40 .90 21.00 .44 
‘y. Engr., writes us that 
about 4,000 sq. yds. of 


contract 


awarded to 


the Boone Paving Brick Co., at $1.49 per sq. yd. and 
PUMPING ENGINES. Grand Rapids, Mich.—Fred A 
Pwamiley, Secy. Bd. Pub. Wks., informs us that the 
following bids were received Feb, 27 for the proposed 
pumping engines: 
One Two One 
10,000,000 10,000,000 15,000,000 
gallon. yallon. gallon. 
Frazer & Chalmers, boriz. comp. $25,000 —$14.200 $32,300 
Triple expansion............... 26,54) 48,500 34,600 
Geo, F. Blake Mfg. Co., comp.. 33,000 66,000 54,000 
Vertical triple expansion..... ...... esses. 70 000 
Groshon Puwp. Eng. Co., ver- 
tical triple expansion...... 43,000 85,000 73,000 
Holly Mfg. Co., horiz. comp 31,250 59,375 53,500 
I RUINIION Co. 5actxexace Geeee-, —paseucn 55,000 
Vertical compound ....- 37,600 71,440 53,000 
Vertical triple expansion..... ...... sees 65,000 
A. J. Loretz, vertical compound 39,000 75,000 49,000 
Triple expansion.... Secat- iaasne 59,000 
E. P Allis Co., vertical comp.. 43,000 ...... 56,000 
Triple expansion.............. 56,000 96,1100 70,000 
H. R. Worthington, horiz. comp. 25,000 47,500 30,000 
Triple expansion ; 29,000 55, 100 38,000 
Vertical compound oe 35,000 66,500 45,000 
Vertical triple expansion..... 39,000 74,100 50,006 
Snow Steam Pump Works, bori 
zontal compound......... 38,000 74,006 30,000 
Triple expansion... ee 54,000 106,000 64,000 
Vertical compound .. ... 42,000 82,(00 54 000 
Vertical tr. ple expansion. 58,000 = 114,000 68,000 


ASPHALT PAVING. 


ing bids were received Feb. 


dad or equally good asphalt: T 


Indianapolis, Ind.- 


albot Ave., 


The follow- 
26 for paving with Trini 
3,190 ft. long. 


27 ft. wide from curb to curb, Western Paving & Sup- 


ply Co... blue voolitie 
side; stratified limestone, 35. 
hurst curb, $5.52. Warren-Set 
vranite eurb, S5.87; blue ooliti 
stone, S5.58: Berea, $5.58; Par 
St.. 30 ft. wide, 
eolitie, S656; 
SO.51 
stratified, 


stratified, $6.51; 


$6.79; Berea, $6.79; 
Cy. Reeorder, 
works h 
week 
for plan B the following 
increase or decrease in quantit 
per ton of 2,000 Ibs., f. oa. b. 
$50 per ton; laving 12, 10, 8, 
28, 26 and 24 cts. 
0 and $34 each, f. o. b. ¢ 
™): 12. 10. S and 6-in. val 


informs 1 











per M brick; concrete, 
eoncrete for reservoir 


best ¢ 
found 


PIPE Birmit igham, N.Y. 
writes us that 


& Machine Co., at 
240 Ibs.. delivered 


average p 


eurb, $5.57 per 


as been awarded to E. 
and that in addition to the 


, respectiv ely; 


f ation, 
Ideal or Armstrong & Sims engine, 


lin. ft. 


on each 


52; Berea, $5.52; Park- 
art Asphalt Paving Co.; 
stratified lime- 


ic, $5.66; 


khurst, 


serea, 
Warren-Secharf Co., granite, 


is_ that 


Western Paving & Supply 
$6.51; 
$7.09; 
Parkhurst, 
WATER-WORKS.—Waseca, Minn.—Tiios, F, 
ton the 
T. Sykes, 


$5.58. Fourteenth 
Co., blue 
Parkhurst, 
oolitic, $6.84: 
$6.79. * 

McLaug!i- 
contract for 
as stated |ast 
general bid of $27,600 
prices are to apply 


for any 


ies: Cast iron pipe, $20.80 


ears in Waseca; 
6 and 4-in. 
5 and 4-in. 


juality, 


pipe, 
fire bydrants 
ars: setting each hydrant. 
ves, with valve 
S36, $20, 823 and $16 each: 


per 


specials. 


34, ° 31. 


boxe ‘ss in 
brick masonry, 
$3.75 per cu. yd.; 
$3.25 
$625. 
Darwin Felter, 


he city has awarded a contract for sup- 
ply of 12 to 4 in. cast iron pipe to the V 


$11.50 
ecu. yd.: 


Supt.. 


Varren Foundry 
rice of $22.30 per ton of 


Albany, N. 
contract for pes iron 
Warren Foundry & Ma 
ipe and 2 cts. 
» other bids being: 
Camden Lron Co., 

Troy, N, ¥. 
weighing 75 lbs. per ft., 
ford Pipe & Foundry Co., 
for pipe and 2% ets. per Tb. 


Woodin Mfg. Co., 
; 21.91 and 24, cts. ; . Warren 
= 


Pi ittstield, 


Foundry Co., 
Pittsfield, for pipe, 


MISCELLANEOUS 


SDHAM 
luive appropriated $4,000 for a steam roller. 

STREET OCLUBANING.—The board of public 
ill receive bids until 
streets, 


OOURTHOUSE. 


cavating 25,000 to 50,000 cu. yds. 
quarries at Gypsum, 

SCHOOLHOUSE.- 
March 


CANAL 
tion will be held April 
bonds to the Kearney 


OFFICE 


structing the new 
stories high, 
*415.600, The contract calls for a steel skeleton build- 
ing with stone and brick masonry walls. 


—G. I. aw, Supt., writes us that 
e has been awarded to 
ne Co., at $21.60 per ton 
per lb. for special castin 
Buffalo Cast Iron 
Millar & Son, 
$21.49 and 2 3-10 cts. 


The contract for 1,500 ft. 


ripe Co. $22 
cts.; Chas. 


of 12-in. 
has been awarded to the 
at $21.84 per ton of 2,240 
for special castings, 


ENGINEERING NEWS. 


the 
the 
for 


total $10,: 320, 


2.40 


$23.40 and 2% ow. ; 


ripe. 
tad- 


Ibs. 
the 


jids being: Chas. Millar & Son, $24.50 and 2% cts.; 


Wood & Co., $22.50 and 2.45 cts.; 


$22.25 and 2 


Jackson & 
ae ets.;: Donaldson Iron 
Foundry & Machine ©o.. 


and 21, ets.; MeNeal Foundry & es o., $25.50! 
. Hawkins & Co., $22.35 and 21% cts. M ma Drum- 
, $22.75 and 2% cts.; John Fox, $22 > and 21 ets. 


at $21.50 per ton of 2,240 lbs., 
and 2 cts. 
is said to 
A. N. French, Clk. 
Wks., 


pipe, the second 


R. D. WOON BOD: kn gas cicates eae —_—-* $23.45 
McNeal Foundry & Pipe Co... 33. 35 23.25 2 
M. J. Drummond............... 22.75 24.20 2h 
Warren Foundry & Mach. Co.. 22. 70* 23.80 2% 
Chas. Millar & Son............ 24.50 25.50 23% 
Jackson & Woodin Mfg. Co. 22.58 22.58 27 
Howard- Harrison Iron Co..... 24.92 24.92 2h 
Donaldson Iron Co .. .......... 23.36 25.36 234 
Radford Pipe & Foundry Co... 21.75 21.75 2% 
Anniston Pipe & Foundry Co.. 21.50 21.50 2 


$23 for &-in. 


CONTRACTS 


ROLLBPR.— Waltham, Mass.—The 


Brazoria, Tex. 
27 for constructing a courthouse. W. 8S. 


‘o. Judge. 


‘AVA'TION, —-Saudusky, ©. 


Marsh & Uo. 
Cheviot, O.—Bids ure 


Canal Co. for the 


noted last week. 
BUILDING. 


Burnham, Architect, 


. and others, was recently noted, 
CHAMBER or 


COMMBRCE BUILDING. 


ress reports state that the contract for 


has been awarded to Benj. Hyde, 


commenced April 15 and completed 


March 
Architects, Spiers & Rohns, Detroit. 


NOTICE TO CONTRACTORS. 

FRANKFORT, N. Y.. WATER-WORKS. 
Sealed proposals will be received by the 
Soard of Water Commissioners of the vil- 
lage of Frankfort until 12 o’clock noon of 
March ist, 1894, for the eonstruction of 
water-works. The works will be divided 
into two sections, as follows: 

First--The supply system, comprising the 
furnishing and laying about two hundred 
and fifteen net tons of cast iron pipe, from 
4 to 16 inches in diameter, furnishing and 
setting about two net tons of special cast- 
ings, about twelve valves and about one air 
valve and about six valve boxes. 

Second—The distributing system, compris- 
ing the furnishing and laying of about five 
hundred and twenty net tons of cast fron 
pipe. from 2 to 12 inches in diameter. The 
furnishing and setting of about nine and one- 
half net tons of special castings, about forty 
double nozzle hydrants, about forty-five 
valves and about forty-five valve boxes. 

Bids will be received for either or both of 
the above sections. Plans can be seen and 
specifications secured at the office of the 
Bourd of Water Commissioners at Frankfort, 
N. Y.. on and after March 12th, 1894. 

The Board of Water Commissioners bere- 
by reserve the right to reject any and all 
bids or to accept any that in their judgment 
will be for the best interests of the village. 

Bonds satisfactory to the Board in amount 
und sureties will be required of those to 
whom ithe contract may be awarded. The 
sureties shall be residents of the state of 
New York or a trust compavy organized 
under the laws and doing business in the 
state of New York 


Mass.—The contract for a supply of cast 
pipe has been awarded to the Anniston Pipe & 
: delivered 
per Ib. for specials. 
ve $3.05 per ton cheaper than ever 
re purchased by the city. 


Ba, 


writes us that the bids were as follows, 
the first price being for 12 to 8-in. 
in. pipe and the third for special castings. 


for 


y CLSe 


AND SUPPLIES. 
aldermen 


works 
March 14 for sweeping paved 


Bids are asked until 
Bittel, 


‘Bids are asked for ex- 
of earth in gypsum 


asked until 


26 for building a shvolhouse at Dent, Green 
township. E. P. Jackson, Clk. Bd. 
IMPROVEMENTS.—Kearney, Neb.-—An elec- 


3 to vote on an issue of $60,000 
improve- 


Chicago, Ill.—It is stated that 
contracts will soon be awarded for the steel and terra 
cotta for a 14-story office building to be erected at 
corner of Jackson and Washington Sts. 
$300,000, 1). H. 


DAMS. 


the 


Estimated cost. 


Duluth, Minn.—-The secretary of war has 
granted to the Almonte Water Co., of Duluth, the right 
to erect dams in the St. Louis and Cloquet rivers for 

purpose of increasing the navigability of those 
Streaius and creating a reservoir to furnish water and 
* power for this city and other places. ‘The incor- 
poration of this company by Thos. Kueeland, Minneapo- 


Detroit, 
con- 
chamber of commerce building, 


12 


Chicago, 


The work is 


15. 


en NE oe ERR RN A SE RR SRA 


March &, 1894 


Each bidder will be required to state in his 
proposal the names and addresses of his 
bondsmen. 

Cash ora certified check, made payable to 
the Board of) Water Commissioners of Frank- 
fort, N. Y.. to the amount of $250 for 
each section, must accompany each bid as a 
guarantee that, in case the contract is 
awarded, the successful bidders will, within 
ten days after notification of award, execute 
said contract. 

Bids must be sealed and addressed = to 
Thomas Honohan, secretary of the Board 
of Waiter Commissioners, Frankfort, N. Y., 
marked ‘Proposals for Water-Works.” 

Signatures of Board, 
GBORGE A. SMITH, President. 
THOMAS HONOHAN, Secretary 
T. P. FARRELL, Treasurer. 
W. D. ALLEN 
THE STANWIX ENGINERRING 
COMPANY. 
Rome, N. Y., 
10-1 


Kngineers. 





SEWPR PIPE AND CHMENT. 

Proposals will be received until March 
15th, 1894, 7 o'clock p. m., for furnishing 
30,000 feet of sewer pipe and 6,000 barrels 
of cement. For specifications and further 
particulars address G. A. WETHERBBE, 
City Engineer, Malden, Mass. 10-1 





LEBANON, IND., WATER-WORKS. 


SEALED PROPOSALS WILL BE RE- 
CEIVED until 2 o’clock p. m. of THURS- 
DAY, March 15, 1894, by the City Council. 
for the following items for the Lebanon. 
Ind., Water-Works: 

Seven hundred and fifty-two (752) tons of 
cast iron water pipe from four (4) to twelve 
(12) inches diameter. 

Thirty-eight thousand (88,000) pounds of 
special castings for above pipe. 

Ninety-three (93) double nozzle fire hy- 
drants. 

Seventy-nine (79) stop valves, and sev- 
enty-nine (79) stop boxes for above pipe. 

Laying of above pipe and setting of 


above special castings, fire hydrants, stop 
valves and stop boxes. 
One brick pumping station and brick 


chimney. 

The driving and connecting together of a 
system of driven wells. 

Two (2) compound condensing duplex di- 
rect-acting pumping engines, each of seven 
hundred and fifty thousand (750,000) gallons 
nominal daily capacity, together with two 
(2) return tubular boilers and all appurte- 
hances necessary to complete said ma- 
chinery. 

One steel stand-pipe and masonry pier. 

Proposals must be made on the blank 
forms furnished by the City Council of 
Lebanon, Ind., and all legal formalities 
must be complied with to secure considera- 
tion of proposals. The preliminary bonds 
and date of furnishing materials and com- 
pletion of work must be filed to constitut? 
a formal proposal. 

Plans of above work may be examined 
and blank forms of proposal and specifica- 
tions can be obtained at the office of the 
City Council, Lebanon, Ind., or the office 
of the Engineer, 35 and 36 Glenn Building. 
Cincinnati, O. 

The proposals must be sealed and ad- 
dressed to the City Council and be indorsed 
by the name of the person, firm or corpora- 
tion which makes the tender, and be ac- 
companied with a certified check payable 
to the order of the City Clerk, as follows: 


Water pipe and special castings... .$500.00 
re MINI 56.56 9)s's Sb tlwiei sop werk oats 300 .00 
Stop valves ......... knack Mia ewsu 200 .00 
ol Arran 200 .00 
Pumping station and chimney. Pracerpeaeed 200 .00 
Pumping machinery ..... Roane wlan w:3'% 300.00 
BERNE (.csccas ccavcias's  siacens 200.00 
Pier for stand-pipe ................. 200.00 


The City Council reserves the right to re- 
ject any or all proposals. 
JESSE NEFF, 
J. M. BECHTELL, 
GEO. W. CAMPBELL, 
E. D. BUSBY, 
N. HAZELRIGG, 
G. F. L. BSSEX. 
Committee on Water-Works. 
JOHN W. HILL, Engiveer, Cincinnati, 0 
Lebanon, Ind., Feb. 19, 1894. 9-2t 








